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Bxplomtioa 

The rear 1009 will forerer be famoui In the annala 
of aclentiflc atxompllibment aa havioi witneaaad the 
au<ieurul culmination of the ace lone queat for the 
North Pole and the aohlevemanl of Commander Rob 
ert B Peary of the Dnlbed Statea nary In finally reach 
Inc thla theoiethal point at the dome of the world 
after twenty three yeara of practically unlntpimpted 
endeavor will atand aa the moat dUBtnlt feat 
of ceocraphical exploration u the blatory of the 
world ft waa eminently fittinc that Peary abould be 
the firat to reach the North Pole for amonc all the 
Arotlc explorera he waa eaally the firat In practical 
knowledge and experience When he announced to the 
world on September Sth that on April 6lh 1909 be had 
reached the coveted goal bla word waa accepted with 
out qoeatlon 8 ilietquently bla data wu paaaed upon 
favarably by the National Oeographlc Scolety of Amer 
loa which later preaented him with Ita medal and 
the verdict of thla tribunal baa been tacitly Indoraad 
by the varloua learned aooletlea throughout the world 

la our laaua of September 11th commenting upon 
the freely expreaaed doubta of Dr Cook a claim that 
he alao and a year earlier had reached the North 
Pole we wrote The man who can look Death full 
In the face throughout all the cruel luflUrlngB of a 
two yeara aearcb for the aecr t of the froaen North 
In built upon llnea too noble to admit of the allghleat 
Bubterfuge or mlarepreaantatlon It waa evidently 
with the aame conviction that the Oanlah authorltlea 
and the Danlab people at large accepted Dr Cook a 
etupendoua claim In a aplrlt of loyal belief which 
uppeara never to have wavered until the flaaco of the 
lecelpt of hla ao^alled data by a committee of the 
Univeralty of Copenhagen Thnae gentlemen very 
quickly reported that Cooke atatement waa the name 
aa that printed In a New York newapaper that the 
copy of hla notebooka contained no original aatronom 
leal ubaervattona whataoever but only maulta that 
the docnmenlB preaented were inexenaably lacking In 
Information which would prove that the aatronomlcal 
obaervatlona therein referred to were really made 
and that they contained no detalla regarding the proc 
tical work of the expedition and the aledge Journey 
which would enable the committee to determine their 
reliability 

By thla aweeping repudlatloa of Dr Cook a olalma 
the Univeralty of (openhagen haa drawn the final cur 
Ulk upon one of the modt apaetaonlar dramaa of anda 
dona Impoature In the blatory of geographical le- 
aearch 

Second only In Importance to Peary a aohlevement In 
reaching the North Pole waa Lieut Shaeklatona won 
derful journey In the Antarctic whan be aucceeded In 
reaching latitude 98 degreea J8 minutaa eouth and 
arrived within ill mllee of the South Pole Shaokla- 
tun paaaed the very point reached by Scott In 1908 
pnahed on for <129 milea and waa defeated la hla queat 
by hunger fatigue alckneoa and the loaa of bla doga 
and ponlea He diacoverred eight new and diaUnet 
mountain rangea and over one hundred mountalna 
and oacanded Mount Brebua the moot aontherly vol 
(ono The oouth magnetic pole won naebod at 71 
^egreoe JO mlnutea 

OIvU luKlnaeilnf 

With the dugle exception of the haihor at Dover 
the paat year baa not been noUble for the completiun 
of any englaeaiing worka of the firat magnitude Tkia 
atupendoua work by which a harbor capable of fioot- 


Sctattflc AmsricAa 

Ing a whole float of the hurgaat wanhlpa hoa IM 
wreated from osa of tha atormlaat aaaa m tfla OKrtfi, 
conalsta of an aggragato length oi over two mllaa ol 
breukwntar mneh of whWi Is Mil/ loo taut la 
hetght tnnn tta foundation to Itn eleat It Inrlnni 
about ono aquoro mila of area and enat aoma twenty 
million dollara 

In opiu of many prodletlona of fallnre tho DUtod 
Statea goramment through Ita army engtaenia, la 
building the Ihnama Onnal with a rapidity whleh 
Bugnra waU fOr ita opanlng bp January lat. 1913 Over 
one bait of the excavation at the Cnlebm ent haa baen 
done and if we Include the work done by the French 
the out may be conaldered aa two4hlrda oomplated 
On tha Atlantic aide betwemi three and four mllM 
of the entrance channel bavo been completed and 
on the Facllle aide the channel la open to full depth 
for obont live milea At Oatun the lock oxeavatlon la 
00 far done that the laying of the ooncrete Boor and 
the building of tha walla la wall under way and over 
eighty thonaand onble yarda are alraady la place 
The rut tor the eplllway hoa been completed and here 
alao concreting la making gqod p rogreaa Tha method 
of building the Oatun dam br hydraulic dapoaltlng la 
being followod with every promioe of otcurlng a par 
fcctly watertight atructure The loeka which will be 
In palra wlU be no feet in width with n noable laaith 
of i 000 feet They wUI be provided with an extra 
pair of heavy mitering gates to act aa oolllalon bulk 
beada Plana have been completed tor an amargenoy 
dam at the head of the tocka which In tho ovent of 
a gate balni carried away will bo avmng acroat tho 
entrance and wloketa reetlng on girders extending 
from tho bridge to allla below wlU be anoceoalvaly low 
ared until the flow of water la cut off Throughont tha 
whole length of the canal the metiiod of excavation by 
■team ohoval hoa been eminently aucceaafnl and during 
the memth of March a maximum record of excavation 
waa reached of 3 880 J87 inbtc yards The haaltb eon 
dltlona have shown steady improvement and the rata 
of alckneia and mortality la now laas than in aoma 
parts of the United Btatac The incraotlng alee of 
shlpa both merchant marine and naval haa led tha 
Oermon government to undertake a great enlargement 
of tha Kalaar Wilhelm Canal which la to be daep- 
I ned to 16 feet with proviaion for a later daepening 
If neteaaarr to 46 faet The width of the canal la 
to ba doubled and the loeka will ba 147 feet broad 
46 feet deep and 1088 f«et long Durlfig the year work 
has progreeaed ateadlly if aomawhat slowly upon that 
other great work of canal excavation known as tho 
New York State Barge Canal While It muat be ad 
mltted that there can be no oomparloon on the score 
of accommodation between a canal IJ faet In depth 
with one 48 feet deep tt must bo remombered that 
whereas the Panama Cana! la but ho mllaa In length 
fiom deep water to deep water the New Y’ork Barge 
Canal extendi for nearly 400 milea On Jnna 88nd the 
first sod was turned m the work of cutting tha Cape 
Cod Canal which will extad for eight milea from 
BamaUhIa Boy to Buaiard a Boy It will have a sur 
fact width of 300 faet a least daptb of 86 tOet and a 
high water depth of about SO feet The Milling dla- 
tame between New York and Boaton will he sbortenod 
and veoasls will avoid the perils of the ooUlde trip 
around Ospe Ood Furthannore It will serve as tha 
firat link In a chain of Interior waterways by way of 
I^ong Island Sound New York Bay and tbs Raritan and 
Delaware Rivers to Chesapeake Bay During the year 
the agitation fOr the construction of a watarwoy from 
the Lakes to tho Qulf boa bean asoaedlngly aoUvu 
although the advooatee of thta great scheme ware dio- 
oouragad by on advene nport of the hoard of govern 
ment angmean appointed to inveotlgate the prablean 
This board reported that altbougb tha oonstroctloo at 
a 14 toot channri was faaalble then waa not anlBolaat 
traflie In algbt to warrant tbe opondlturo of tho 
1160 000 000 thnt tho whoio projeot would dcat Tho 
great Loa Angelea Aqueduct wkldi outnlda of tha 
Panama and State Barge oanala la the lufitat hr 
dranllo anglneorlng worh In p r ogre y Imnow about 
half completed This wondarful atniStniw will ba cap- 
able of eenvaylng 880 000 000 gnUona of water par day 
from tha Sierra Nevada Mountalna ovar tho MUJavo 
Daoart to San Fimando Talley whore it will prorldo 
water for city supply ter powwr and tor trrigattoa. 

Throughout the ysar tho work of the Dulled Statea 
goveraniMit In tee reciamatlOB at arid huida haa bean 
ooiTled on with graiitylng rtaaite This wnth oen 
templates the uiUmote reetemattoa of aome 80 000006 
oorea It Is dlvtded mte twentretght dlCaieiit pro- 
Jtots which an actItafMl threuiflMmt tha Wusters, 
Middle and Southwwdtan Btntea By Dw and of next 
year It U expected that nauly 8000000 aona win 
have baen brought mifler eulttvstioB M a* esti m a te d 
oast of 170 000 000 At the p n aa nt time ovae 1000000 
oeree are under Infflstlra, sad upon thle oavrlyfe. 
covered land towns Ond vUIbm on upflnsing 
and an aetllM Oam uC oMmm Is toUnfl up ttn 
abode ae permanent eetOwe Tbe modt ^atetretlnS of 
thege vrorka wmpletsd duriu TW tha a«il< 
niasM TnnasI—Wi faet k/ U flmt is oiM ioo rt th 


sow hetns UMd fO divnit the dSliiltofl iBiTer ilMS 
firlUe DSeoasshfrn Tallay 
The kMvnUns tso^ of hewtsf t«t gf tho loW rauk 
of M en h nt t an Iriasd Dm s an d ed apMe tor two of 
tbe laneat mllway terminnl atetlonn to mtotesos «B< 
bolldtog within gnd upon them adequate tmto ihnd 

dnrtag the poit year The Fupnsylvisls TtrmtosI to 
pmottonlly oompleted aa are alio tha oosasetug tim* 
nels with Now Jarnay and Losg IsUad. Tha praat 
Indlentlona an that this grant work wlU ba thrown 
open tor ptaUc use onrly in the summer of thto year 
Tho work of uxeavnUon whleh had barn temporarily 
all but auapandsd on the New York Oantml Terminal 
has been prosecuted with such vigor doitog IMf that 
aU but two tracks of the old train shod have bam ru¬ 
mored and the rock usemvnted to nbont 65 tost bslow 
tha stroat level It la greatly to tho eradit c< the 
enginaan and oontrooton that the gndnal tianstor 
at tracks from the old to the new level has been mods 
without the ellghteet Inte r torenoe with tnOte Tho 
dUBcultlee of tho work make it likely that tbna ywnn 
win elapse before It ie mtitely oompleted The aWtea 
Blvc rapid transit ayatem known os tha Hudaos Tun 
nala hoa now been opened tor public eervioe praotlenUy 
m its mtiraty tha downtown tnaaela from Jarnoy Otty 
to Omtlandt Street having been put in servloa daring 
the year A tranehloe has been granted to the com 
pony for aa important extension from Sixth Arwnuo 
and 88rd Street to the Grand Central Station This 
important conneoUoa will enable paammitra tram New 
Bnitond to the South and West to travel by nil from 
tbe Grand Central SUUtoa to tho trunk lino terminal 
■tetlons in Jersey Oily 

The elooa of the year wttaeasas the prncUoal oompla 
Uon of tha Manhattan Bnapeaskm Bridge aoroas tha 
Bast Rlvar which Is now spanned by fear out of the five 
great haigspan bridges of the world tha fifth halflg 
tha notable Forth Bridge In Scotland Tha Manhattan 
Brldga which Is of tho anapenaton typo has tha larf 
eat carrying capacity irf any brldga In the world pro¬ 
vision being made for four rapid tranelt traekt tour 
Burfaro tracks one J6-toot roadway and two 11 toot 
footwalka The main span measures 1470 feat and tha 
width of the suspended floor la 180 fact Its total ooat 
U 886 000 000 A recent report by tho englaoar ap¬ 
pointed to examine Into the qusetlon of the infetr of 
the bridge pronounced this great etnioturw to ho 
thoroughly adequate to carry the loads Imposed The 
etructural modlflcatlone leeommended by the eoanale 
Bion whleh Investigated tha Quemaboro Cantilever 
Bridge over the Bast River with a view to dacrwaing 
the total dead and Uva load have been mode and thto 
struotnre atoo may ba legardsd aa parbotly oafs for 
the modUtod landing adopted The eoramtoalon of 
onglneora whleh have the radeelfnlog of the Quebec 
Bridge In bond axe still at work upon the plane end 
ar yet no statement hoe hem made either as to the 
character or capacity of the now bridge althouph we 
undaretend that there to a possibility of tho enepm 
rioa type being adopted la protonnoe to the eanti 
levw^-a wise anbaUtution 

Naval and mUtor/. 

Progrem during the past year Ift matters naval and 
military may be ooneldered aa deddadly aattotactory 
Ssveral ships bare hem oompleted chief among whleh 
an tho Sontb Carolina and Michigan tbs first 
oUblggun battleships of our navy These veosoto 
which are of If 000 tons dtoptoomimt carry each tour 
4h«allber 18 Inch guns The MIehtgan cn toir ofil- 
dal trial matotatoed an avanga ipeed of 18 97 kaota. 
Tho Delaware and North Dakou draadnongbts of 
MOOO teas dtoptoeemeat oanylag aaoh tm 18-tooh 
66-oalRwr guns and tonrtem 56ndi guns have paaaed 
thraugh their trtoto soocaaefttlly the Dstawara' 
drtvm by rodpraonUag anglnsii •ranging it full 
power n epead of 8144 kqoto and the North Dakota 
driven by Ourtls tuthtom nvurngUg 81M knotn Tha 
North Dakoto' showed a higher water rate gad a 
lower eoal oonaumptloa than tbe Itokwart.' nqd tha 
naval cfltelals era partlealorly gntUad at the ngsa- 
Mfite4tar lav immI oMSOBifitloil Of thft jnttiHo rfririp 
ablpaterah^ngupdid Oa^ thlid pair of dreadnoughta 
tho«Flof14a and the‘TTtah. otSlUStanadtoplam- 
moBt gad tho iMM fitoumant ii the’North Dakota,* 
WlU he lautodhtd to tba.aprtos tot PffHht vm 
and worit to abqnf to be eemaanoad ugen neee atodt 
•hipe.the Arkenme” end’’IfYomtoE'mnytoc twelve 
SOKnllber lltooh gune oa a dtofdrnifmefet cf 8dJ0O 
tone Pertloaleri/gratltotofl hm hem the ignfd ^ 
vetopad 1/ our totoat dfgtraynre of the Retd* 
the nuaaer’’ hgvtog evtnged 8817 khgta grt tom 
Reu' 8^75 kttota to tra rangnter a m iif n i wf w 
Tbe vaqi«i ut tola dam am fltw 9i«v#M ^ 0( 


epeed of U tofota^M Che qtaitae end tl 
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iW tte ^iH»r kU lA mortwttr to Mia ft l»ailla 
li ot tlMM imila, wA ho eu tmotr to tli* 
njpirltofclo OMO OU MmMor Wltk vUeh Um enft 
wm iM O r t o wroi- ITDAoMUoaiAlr mtonwliw wulkro 
Ivif ot Hat eemo Into lU om, ud to dootlmd to bo a 
tatoai toifln«iaa in Aeddlns tho tom ot ftttnro naval 

. oi Ww miMi lattlao maito han bom ilttod to an of 
oor baWtoihlBa, and, aa a^ordlng a Are oeatrol plat 
fDfin, tbap bavo pnrrod a daelded noeoH. Tb« gan' 
b*fT «t onr navr contlnuea to maintain lU blgh ozcel* 
Ub^ apd onr ihoaUBg to beltorad to ba now Moond 
to Bonn In tho world. Ifontlon ahonld bo mado ot a 
gwa tly UiproTod BrltUh torpodo^ which haa a dlam> 
•tor of II tochea and to erodltod with a apood of 11 
knots ovw a naio ot 7,000 yarda. Tho inoroaalng atoa 
of baUIoahlpa haa ratood tho question of Inoraaalag tho 
alao and draft ot drjdo ck a a moat aerlooa oonaldora- 
tton. Dnrlng tha roar a oontraet waa let for tha larfo 
diTdook at Paarl Harbor, Hawaii, and a now oontraot 
haa alao boon let for tha big drytok at tho Brooklyn 
nary yard. Now York, At tha praaant time only our 
lan^ drydocka oonld Hoot tha new "Wyoming" over 
tha sIU at blgh water, and than with but a alight mar¬ 
gin to oars. 

Tha now IS-lnoh SO^allbar typa gun, of tha kind 
which to to ba mounted In our M.OOOtoa ahlpa, haa 
shown, In the Proving Oronnd testa, an Initial velooKy 
ot S,0M teat per aaccod and a muialo energy of EIAOO 
tons. Oraatly asceeding this in power will ba the new 
14-ineb navy gun, recently completed at the Iddvala 
Works, which will lire a 14(KH)onnd projectUe with a 
muaile energy of SC.dOO tooa The new army 14-Inch 
gun will be leas powerful, but Ita accuracy Ufa wilt 
ba greater It will bo capable of firing 160 rounds, as 
against 80 to 100 rounds which to the limit for the 
preaent blgh velocity ll-lnch army gun. A comparl- 
aon of tha sea strength of tha powers at the close of the 
pMt year placsa Oraat Britain drat, tha United fltates 
aeoend, Qermany third, rrancs fourth, and Japan fifth 
When all ships now building are completed, Oermany 
will bo second with 8t0.gU tons, and the United Stataa 
third with 789,487 tons displacement In dreadnoughts 
Qreat Britain stands first with seven completed, and 
nine building, Oermany second with two completed, 
and nine building, and tha United fUatsa third with 
two completed, and tour under oonatructlon Of pre- 
dreadnought battleships carrying guns of 11 Inch call- 
bar or over, Oraat Britain hM forty nine, the United 
Btatas, twenty-five, and Oermany. fourteen. 

Merchant Marina. 

The deplorable decadence ot our merchant marine 
haa continued throughout the year, and we look In 
vain (or any adequate evidence of the awakening of 
tha nation to the serlouaneaa of this pre-eminently na¬ 
tional question. Aa a msaaure of security and defense, 
the ezteteace of an adequate number of merchant abipa 
to serve as transports and ooUlere In time of war la 
vital to tba eflkslency of onr navy Although, during 
tha world crutoa of onr fleet, the world looked on ap¬ 
provingly and applauded this evidence of material 
strength, the people who know—tbs naval boards ot 
strategy and naval oflleera In general—must have 
anUled as they realised that, because ot our want of 
transports and colliers, a voyage ot this character 
srould never be seriously contemplated by our naval 
board, and certainly never attempted. The signs of 
daeadenoa ot onr merchant marina are so clearly writ¬ 
ten that he who runs may read. Within two years 
the number of American steamers crossing tbe Pacific 
and capable ot carrying the malls has been reduced 
more than one-half. The year before last the Post 
Office Department recommended, and tha Senate 
pasaad a bill providing for a compensation of so much 
per fflUa to steamers running to South America, tha 
PhlUppInea, Japan, Oblna, and Australia, but the 
meiunie fatlad to baeome law. It la certain that with¬ 
out sneh federal coeoamgement American steamship 
ttnsn wm never be setabllshed, and until the oonstmo- 
tloB mall steamers and freighters to encoumged, 
our «taidld navy will he robbed ot lu eOclenay and 
Umltod, at leaat In tbe opening monthe ot a war, to 
tho defUiiaa ot Ita own potto. 

The post year will be notaUo In tbe a nn a to of trana- 
Btlaatto travel for tha fact that a traniaUantlo liner 
made tha pasaage for tho first time at an averago 
bptafi tf tfi knots an hour. This waa accomplished 
aifi Ootoher, wheel the Haoretanla'’ ooVered the west' 
warCodhtoe from land tolaad to 4 days, 10 houra, and 
(rtkilnutsd.Otaa«vora«eepeed of tejM knots. Both 
„tt|la Ler'irtstar, tho "Imsltaals." are now 

oafinHd knots eogtainad apood In avoiogo weathor 
sad WH le^h iMag tho qntot WMthor el tho sok 
wif Mfitoib' on tho two oaormear White Sttf 
ibdtak(fco^'tltgAt4*'kBA‘73^^ . 

idhr^ in framo, and aha 

imd.mfikMMdB 4 Ib> 

VWdaMf ikOfitoFiikKMhs'^irf to- w'-Jfa’M kMto'' 


Sctuttfic AnMricaa 

anbgtltntlaa ot Coar41aded pr^ellen of smaller dtom- 
eter tor threabtoded propsUeta on the outer ehette ot 
the Cmardere hu not only completely eliminated 
what vltoatlon tbere waa, but by Improving propeller 
eflictoooy hse considerably luereeead the speed There 
to no evldcBoe that any company will attempt io rival 
these veasala to speed, and probably future develop- 
menC will ba aloog the ItoM of the "Olympic" end 
*ntanlc" These moderstewpeed veaseli ere to be 
driven by a combination of redprecatlng engines and 
turbines, tha reclprocaUng element being used In the 
ht|d>er ranges of espanslon. to which It to more eco¬ 
nomical than the turblna In a recent trip to New 
Zealand a merchant veaMl tha "OtakI," fitted with 
cnglnea and turbtoee, made the same average speed 
aa the mater ehlps "Oreri" and "Opawa," fitted with 
reciprocating engines alone. Her coal consumption 
wu 11 per cent lees, and there was a redaction of 10 
per cent to the water consumption, all three ships 
having the mme boiler Installation In this combina¬ 
tion, when reversing, tbe turbine Is cut out and the 
reclprocaUng angines are eonaeeted directly to the 
oondeneer Toward tba close of the year two Inter¬ 
esting devices, designed to reconcile the elow-apeed 
demands of tho propeller with the high-speed demands 
of the torblne, were made public. One, designed by 
Admiral Melville and Mr McAlptoe, conetots ot a re¬ 
duction gear of the helical type interpoacd between 
the tnrhlne and propeller ehdtt. The other, deeigned 
by a Oerman engineer, employe a form of hydraulic 
turbine tranemiMlon, to which the ratio ot turbine 
speed to propeller speed can be varied indefinitely 
For both devices a high efflcleney rate to claimed The 
Curtis turbine, because of Its large diameter, and com¬ 
paratively low spaed of revolution, has leea trouble 
from propeller tnefflclenoy than the Paraons type The 
loss ot the "Republic” early In the year gave dra¬ 
matic evidence ot the value ot wireless telegraphy as 
a aafegnard to the safety of psssengeta and ships. It 
served also to draw attention to the qucatlon ot bulk¬ 
head pratoetlon Theoretically, the “Republic" should 
heve stayed afloat long enough to bo brought into port 
It to prohable that she sank because ot the gradual 
failure of her bulkheads, one by one On the other 
hand, tbe value ot hnlkhaad protection wea proved by 
the tact that tho colliding ship, the "norlda,” with 
SO feet of her bow crushed to, was able to make port 
to safety An Important event for tbe navigator was 
ths launch ot the magnetic enrvey yacht “Caroegte," 
Into tbe construction ot which no steel, iron, or other 
pegnetlc materia] entered She was built for the Car¬ 
negie Instllutlon at Wesbington, end her surveys ot 
tha ocean will form part ot a comprehensive survey of 
the whole world on land and sea for tbe determination 
ot the exact local magnetic variations ot the compass 
An Interesting novelty to bnll construction was seen 
to the "Monltorle," whose bull to built with large ^o^ 
mgatlons, the object of which to to Increase the longi 
tudtoal strength of ths ship, without Increasing tbe 
weight The extra cost is alight, and tbe carrying 
capacity Is said to be Increased from three to four 
per ceat 


Tha moat surprising fact In rallrcad development 
during 1908 was tbs continued and very considerable 
increase In the site of passenger and freight locomo¬ 
tives. Bo marked has this been, that we have ceased 
to hear anything of lato about the "limits ot slie hav 
ing bean surely reached.” Tbe adoption of tbe Mallet 
articulated system haa made this Increase passible 
Two locomotives built by the Baldwin Company may 
bo quated as tostancea of this oonatructlon. A freight 
locomotive for the Mountain Division ot the flonthem 
Fulflo Banway, built a tow months ago, has 6,893 
sqnaro feat ot haattog surfaco, the engine weighs 813 
tmis, and, the engtos and tender together weigh Just 
under 800 tons. Toward the close of tho year tbe same 
company hunt for the Atchison, Topeka fi Santa F4 Rail¬ 
way a stm larger locomoUve, with 4,881 square feet of 
heating aortoce ^d 1,746 square feet ot superheating 
and reheattog surface, ths sagtos Mme weighs tSl 
tons, sad the engine and tender together 860 tons. 
The moat novel and important departnro to the new 
paasMger engines of the year to a bsgo Mallet 10- 
whad leeemotlve, with two hlgb-prsasure 14-lneh eyV 
taders drivtog tls coupled TS-Inch wheeto, and two 
U-toeh lew-piMsuis cylinders drivtog four oonplsd 78- 
toeh wheeto. The total heoUng surface to 4,764 square 
feet, and thare are 1481 winare feet ot soperheottog 
and idbeo^ eurtoM. The eagliie weighs I88 tons, 
and the engine and tender together 806 tons. Such 
an Mtotoe wm ht able to haul the osesedtogly heavy 
Auarlcaa exprea tralni at a rate of speed eqnal to 
of the nlhtor Butopeaa trains Most enconiagtog 
haaheaa ths great Improvemant In tbe qaallty of stesl 
laOs dellverod from the mil mllla. Reports of ths 
FtMlo flarsfM OomtotoUea of New Toik Btate show 
that wharsai during the wtotor of i907.g therAwere 
tjtr caaas of itil faflun rsportod. dnrfiig the rater 
Of the total aumhw waa t4l»--a bettor show- 
^,l(lMhg Mm ter BDch turdMr baprovsiiiMBL 


It to onoeuraging, also, to net# a decrease In the num¬ 
ber ot railway occldebis, This to due In eome meas¬ 
ure to the Incnaslng application of the block signaling 
systom, which now, excopi tor a few short distances 
totaling about 100 miles, extends unbroken from the 
Atlantic to the Pacific coasts. Great activity to alao 
being displayed In the developmeat of various tornw 
ot antomatio signaling, and particularly ot that cloaf 
of devloes which aoto directly on tho train, and pre¬ 
sents soma visual or audible signal In the engineer's 
cab A devlca ot this character for autooiatically and 
gradually applying the air brakea was recently tested 
on the Elrie tracks with excellent results In spite ot 
the deveml attempts to give It practical application, 
tbe monorail ayitem Is making but slow progress. The 
latest, and as tor os experimental tests go the most 
promising, Is the Brennan gyrosutli. railway, which 
to receiving eupport lu Burope, notably from the olB- 
clals of the British army The little experimental car 
exhibited In Uie spring ot 1907 has been followed by a 
tnU-slsed car, weighing 28 tons and carrying a lead 
of 40 pasoengers, which has made suoceesfni trips on 
an experimental track. Tho present Indications are 
that tbe system may find usefol application on light 
railways, acting as feedera to tbe main steam or elec¬ 
tric Ilnea. 

Astraaomy, Pbategraphy, and Chemistry. 

ITie year 1909 to astronomically msmorable for tho 
return of Halleys (anjous comet. On September lltb 
last. Dr Max Wolf of Heidelberg discovered this his¬ 
toric wanderer upon one of bis photographic platas 
In almost tha exact poalilun wbleh the emlculBtlOBs of 
Cowell and Crommelln called for—a feat which may be 
regarded aa a triumph of mathematical astronomy 
The comet will pass perihelion on April 9tlth, and 
will be a consplLUoua object in the western heavsna 
after sunset about the middle of May, at which time 
the earth will pass through a portion ot the comet's 
toll, and the comet Iteelf will erooa the auna dtok. 
The reappearance to therefore of exceptional Intsrest, 
becauie It will give astronomers an opportunity ot 
obtaining much valnable Information as to tbe comet's 
structure 

The year waa further slgnalUed by the discovery of 
another comet by Mr Daniel of the Princeton Obaerva- 
tory—the third he now has to hla credit. 

On September 94th, 1909, tn opposition of Mara 
occurred—tho moet favorable which astronomeri can 
poeslbly have for another flfteon years On that dote 
the planet was distant 36,600,000 miles. Naturally, 
the old question of Martian habitability was revlTsd 
Prof Pickering, In order to settle It once and tor all, 
proposed a method of signaling by mlrrort, and Prof 
Wood of Johns Hopkins University suggested a 
method ot "winking" by means ot black cloths on 
reels Neither astrunnmer probably believes In in¬ 
telligent life on Mars, but was actuated solely by a 
desire to ctoee a wearisome, perennial debate The 
theory of habitability depends very largely upon the 
presence ot water on Mars. Dr Campbell, director of 
the Lick Observatory, made a careful compaiiion laat 
year ot the spectra of tbe moon and Man. He found 
that there was no appreciable difference between the 
two. from which be Infers that Mara must be prac¬ 
tically waterless and thnreftHW sa dead as tbe Moon. 
Mr Very, ot Prof Lowell's staff, on the other hand, 
has arrived at a directly opposite conclusion. Bo far* 
from being decided, the old question la therefore more 
BlIvD than ever 

riu-re wore two edlpsea ot tbe Bun and two ot ths 
Moon The lunar eclipses were both total and 00- 
ourred on June Srd and November 26tb. TTie eclipses 
ot the Bun, occurring on Juno 27th and December 
12tb, were respectively central and pertUL 

Aa might bo expe< ted, the radln-a< tlve elements still 
continue to engage tbe attention of chemists. 
Although during the year 1909 no very dramatic dis¬ 
covery waa mode, Ramsay, Soddy. and Debleme 
made Important announcemento. Sir William Ramsay 
sealed op some radium bromide in a bottle together 
with water, and observed the regular evolutton of the 
gas (bydrodhn and oxygen) at the rate of 30 cubic 
centtmetere per week. After nine months this evolu¬ 
tion ceased almost entirely, from which Blr WlllUm 
Ramsay concluded that either the radium salt had loat 
Its e^iacltv for decomposing the water or that tha 
velocity cf the reverse action (tha re-comblnatlon ot 
oxygen and hydrogen to water) predominated over 
that of decomposition These results are questioned 
by Dnblarne, who decomposed water by the direct 
action of rayi keeping the radium salt and the water 
In separate glass veasals Whichever chemist nltl- 
matoly proves to be right, the Investigation to Interesk 
Ing, because It Is ths first attempt to apply practically 
tha enormous store of energy which to contained to 
radium and which may ba gaged when It is atated 
that, during dtototegratton. radium emits two and laa- 
half million tlmss as much boat as nn equal volume 
of hydrogen and oxygen combining etploilveir to 
fbrm water The work of Soddy for 1909 haa MtoWl 
((toncliutod on page 8.) 
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OiyiPD ia the lltMulnuInlBg rh It la the moat OMarva Baw tha poitloB oC Hirwit aUtemaat «1 
lu^ ful and the moat abundant of all the elementa aa I have Itallelaad. la pohtt e( tiet area in dlaaaBI 

w) Biiu call them lia combination with other aub- do not aa we ooold not, aihn la later oxnen pore, b 

itannw—oxidation malua heat and that li why the otar tha nniae la Bdiatntafarlng hoMa the tnbe la a 

■entient body la gi nerally wanner than the atmoe- m aa n a r betwaaa tha parted Upa that aonte adailil 

phere about it All animal and recetable life depeada of air takaa plaoea thia adaitatare la aaaraHal V 

ipoD oxynen onder ibe aun a benignant Inflaeaoa the o pg an la to ha faplrad at all Nor ban I, Mr 

plants give out Ibis gas wblrb thus freed 
la raaplred In animal life And by the term 
roaplration In the phyilologlcal aenae we 
mean not only the aeries of arts known aa 
breathing I ut alao that In respiration oxy 
gen Is rarrled fitm the lungs by the bloo^ 
through the ininuteat rapiUarlea to the ut 
termosl lells end the moat microacople tia- 
sues of the body giving to it strength and 
warmth and life 

In point of fart lift Itself In our present 
knowledge ia Imonr ivable without oxygen, 
which la much more Important than food to 
th human economy WIthont the Utter 
one may exist for montha wllbout the for 
mer one must die within a few minntee 
( onalder also metabollam Normal meUb» 
llam Is Ibi porte t chemical transformation 
of oxygtn fluids and food stuffs into 
healthy tluuea The process Is a nevar rest 
Ing an ever cbnnglnR one Resplmtlon pnp 
vldes the oxygen Ingestion provides tha 
fluids and ihi food atulfa And in that In 
finitely lomplax labomtory the animal body 
these lubstancta are combined In the ran 
slant manufacture of froah cells ,,nd tlasues 
to take the ilace of those whi h are aa eon 
atantly dying end being remoted by way of 
the lungs 1 arbon dioxide and watery 
vapor) and the ex retory organa 

We are thus able to a] pre lau one of the 
moat valuable ditia of the evt lutlonlsU that 
normal living la the righi adjustment of 
Internal relations lu sxitmsi reUtlons 
■gain whai ever an (lint if powci an oigan 
Ism expel ds In any shat e Is the rorrelate 
and equivalent of a power that waa taken 
In from without In oir physical life—«■ 
also In 0 IT I sychl for that matter—we are 
absolutely dependent upon a wholesome en 
vlronmenl for wholesome oxlitonce and by a^— 
tar the most essential and the most benefr AfffliBllfl BT IBXMBnig went femraed after iBhflItBg sKfgM. 
cent element which our environment nfforda OZm ABB XnuX ZIXMT 

ns la oxygen It is here very Important to 


M ^«ar tNurwigilBi •• iflUNcfllf«i 
have ItaUeUad. la pouted iBet aven UdUsoBB we whtoh m bdfly eBiietwBi te gSpet lUutet BUtdUil. 
> not aa we ooold sot, admUlatar oxygen pore, bkm- ttie Idet wee oenaatM to tilUatHif B 
er the Buiea U Bdwtntafartog hokU tha tnba IB sBrti iriflii U tbfl laiipU'alaiii nf tlmii j—-t Trtfr 

oanar batweaa tha poftad Ups that some admUtoM wkleh arc aflaetodhy dhHM.'tkas atmUtte the IbBub 

' air tokaa pUeea thu admtxtare U aaa roU a l It tha onaaloB U lU atiBggU agflUet the marttd jnimg 

uian U to ha faplred at aU Ngr ban I. ftr v IB Uot. aa artlflobd baat gapply U AbtatBad br Oe 

UiBUIar msOeda at traatBsat whtoh hato 
beam la ais trom ttaa lomaaMtial. Bata- 
aver, than waa so Ur aa pogfllhOlty at laally 
parBMaUng tha body with htaA aay mm 
hatag manly anpesMil rsaaMlBlr at anat 
U a gaaanl heattag of tha wbola bo^. the 
enaB of wblth to kaeWa to be oaaataa- 
aatod by alniBdaat parvtaatlea aad tattoa 


I this oxygen pert been always a 


tog loeaUy tovar tompemturaa of ny IN 
degreaa to IM degmae T la order thns to 
iBoreaae blood otmtottoa sad to aapMarato 
and UteaiaUy aU thoaa vltol prooeiMa 
whleh ora lastniinantal la do*aa**wg tha dto* 
taoa The tosol bMtlag ia sdhotsd by 
meaaa of eleetrla enrraato 
Though atonoat aay galnale aetioB to 
attaaded by tha pradnotloa of hast the 
BBOuat of baat gnaretad hy otdUary ca^ 
raats to Inalgalfleaat Aay attempt to pro- 
duos an appnetohto haodUf aOaot by tha 
applloatlon at aleotrldtr would tuilhar have 
beaa fniatiatod hy the amaU amount of aa 
argy anppltod to tha hnmban body In tha 
form of ordinary eniraata whito any raaOy 
Important Uersass would have resultod la 
a TloleBt stlmnluB o( tha narvona ayntem 
and the eleotrolytloal destruotloii of ttoanea 
intHialtlaa of M to IN mUltomparaa thus 
eonstltntad tho extreme limit even to the 
ease of amaU onmnl denaltles whaieas 
twaaty to fllty timei aa much current would 
have been required tor the ptoduoUon of aa 
adeqnita heating affect 
High freqaaaoy rumnta lately used la 
oonnaetloa with wlretoea telegraphy afford 

ounent energy to the body without aay risk 
of liilury la toot theoe enmnta perform 
vtbniUona of eneh rnpUity as to exeeed tha 
Umlta of exdtahUlty of our nervous lya- 
The altarnatlona to onireat direction also os 



s of the elBrary of oxygen to 


h diseases os pneumonia I have felt that pi 


t at elude any eleetrolytleal effect 


about one lart of It with about four parts of nitrogen moapherl alic—the colder the better Its tonic proper The electrical vlhratlona generally used are too 
(an Inert romioneni) Oxygen |ure Is IriiUUng and ties—hoe been aa eflicactaua as oxygen In cases m tm strongly damped to yield an npprectobU effect Aa to 

(Mone n form of oxygen In which three atoms are feessta Sams phyalclani Indeed gosofnraatode- two eommunlrattog tubes a liquid removed from itt 

consldored to be condensod Into two—has to expert ctore that the appearance of the oxygen tank cemnotee poslUon of rest wUI oaclUate to everdoereaatog dto 

menu been found so caustic aa to produce pulmonary the beginning of the end for tho onfortunate patient tanoea from Its poaltlon of real so elootrle wsvas 


menu beoo found so caustic aa to produce pulmonary the beginning of the end for tho oi 
It lleuimallons The safest and the only good and Nor dosa the oxygen tank supplli 
right form of oxvgen Inhalntion for normal creatures elck room contain pure oxygen 

Is In omblnailoa os It exists to the atmosphere for which supplies this gas for the sick roenn Informs me 

thU Is the form to which during many agea the race that tbair purest oxygen to M per cant the remainder 

has become adapt) d It la poesibir that In other aona bring nitrogen that to halt the caaea phyalctoas pre 

creatures respired oxygon under s different c-omblns for and call for tonke ccatatotog oxygen cemipound 
tion than that which now obtains but In those irons which to made up of N per cent ox 

there were no h iman beings—only such oreatures aa nltrona oxide (tonghtoggaa) and to 

Uhtbyoaaurl and the dodo No we can live most nd I flad It now very apropos to preoc 
vnntageously most wholes mely and with the best ((7oncltidcd oa pope i 

human results only In conformity 
with natural laws as wo And tbsm. 
and with due rraicit and regard to 
our environment 
There ere however abnormal 
■tales of the human body In which 
oxygenation Is defleirnt by reaoon 
of dlspaoe processes and la these 
diseases It Is sought to administer 
oxygen In greater proportion than 
obtains to the ordinary ntmoa 
phere Wc give It thus when oxy 
g nation of the blood Is toterfored 
with na to dyipncra emihyaoma 
tathna croup whooping cough aa- 
Ibyxia tuberculosis and pneumew 
nin and when the oxygen propois 
tlon In the bIcod Is I oor as In one 
mla diabetes snd chlorosis (the 
yrcei sl kucss) Here Hnyemaflnd 
togs an- I b llcve a iihorttatlve In 
such dliwMcs os those Just men 
Honed )rvo n mir d hIIA o defor- 
mtaol Qsaalily of air energises to 
a conaldersble bgree the nutritive 
func Ilona Increasra the appetite 
■lightly etovates the temperature 
stimutolee the eardtoc movements 
and augments tha bodUy weight 
the number of red blood ealla to to 
creased and their organic activity 

to etlmulltod although Ula aatloB aw awwaaa'm--- 


tinning of the end for tho onfortunate patient tanoea from Its poaltlon of rent so elootrle waves 

dosa the oxygen tank supplied for use In the starting from a spark gap become amaller and smaller 

gem contain pure oxygen One of the Arms and only after aa Intervml abont two hnndiod tlmea 

supplies this gas for the elck room Informa me as long as those vlbraUcma will a new diaoharge taka 

air purest oxygen to M per cent the remainder i lace and generate a new let of vUntlaii la order 

iltrogen that to halt the cases phyrtctoai pre tv Inereese the effect of these vtbratloM tha Intervala 

I call for tanke ccatatotog oxygen cemipound ebonid be redaeed to abont the same duBtlcm as the 


It now very apropos to preoent certain physio- rneently been generated for tl 


Dsnaa of highly ■aasUlva apparatiB 

A Berlin Arm has reos^ eoa 
■tnetod an oatflt tor gaMoattag 
Ugh treqnenoy Tttmttoaa ikw 
Baking boat peaetratton aaeaasnto 
to medlotae aa a new therapontle 
method 

The moat Important part of tha 
autflt, via the appaiatos aaed to 
gaaerate tha vtkratlons, Naatoti at 
two anhatanttol eeppar elaatradM 
MpoMtad by a amaU Alataaea ba- 
twaen whtoh tha atoctrtool dto- 
ohargea poaa tax on InnViaea oa» 

produead Iqr the high taaptoa at u 
otooMcnl ffNmtar eonne cto d wttt 
tha atoetrodato and a v^bratary tdr- 
eait edaaaatoffkp^ pualM wttk 
it. and oaaatollng of a owdaMar 
gad a atW^ftSta eoU anM 
fhaarttA «toa aoadaaaar la 4tA4(sd 
pgiM «s tiia appantN % 111 
gfliNl a|d ^ diachapli, gUajl a» 
aaaa mm ua sImm 

at a rnmr 

tmm «ki * 
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k MvriwM «er • litB. vkkk to «• 
Ji* iSS ta «■ »W^ 

M ^ ptMolifelMI* 

Uhr tMA Mnc ippUad UrwUr. Uu vtlmtlou 
MMtiA tV'tke cMikMW olmlt m At flnt ralwd 

5Sii-rir* <«it«i-»t w)u«* u ...d, 

iwt k nwlkd m WMM* eiadwtOTi to the iloc 
tndo ptakt. to bo ippUod to tho 


ScSiOtifio American 


_ The ooaWWiM leqetNd at flnt were 

a ftralcMawar fllflbt at oae kUoneter (oen mile) 
ia a Btralflht Una. Oa lair 4th, IMS, Mr Qteaa (h» 
Um Otfried off the Tropbr hr oorertag eooMwhat owre 
then a atOa la the “Jaae Bud ’ In view ot the fUghta 
wbleh wen then ^"g atede br frenoh aTleton the 
trare ebaaiad tor ISOS to IS kllamatara 
(lBt4 mllaa) la a cloned olronU, la other worda 6 



BBS pnaaovuio l u i n ii br a dou 
bin antom of hooha Daring the 
nereauat ot the Mldaa. the light 
la ratonMtlCAtlf <mt off br a iluitter, so that tha Immffa 
doea aot appear oa tha aereen aatU It baa became mo- 

**Tbriampi an eeW-regulatlng and dealgned tor ten 
Of 7, U. and M voM* Ibe poaitloB of the arc 
k tigoromr and tha carbona are taoltnad pro- 
dadag tha Ulomlaatlon Tha focal length 

4ff tho fill-I t -la ohont S lacbea The projeitlng 

Iona na bo formMd bj a radt and pinion, 
and oovara a eoreen I yarda equan at a 
dimanoa ot S yarda The meehaalmn la 
(qmmtad by an alectrlo motor of 1/40 boreo- 
power, plaoad la tho baaa of the appantna 
Tha opparatna k aot Into opernUon by mov 
tag a alngU key and tho projection of pic 
tana than o«mtlnnoa-«r may oontinuo-aa 
i«. g ai the oartwna laat or about 8 houie 
tha IM alldea which the apparaF 
tna aoeomnodatea are ton cS la from 80 to 
46 mlnntea aorordlag to tho apeed to which 
the meobantam to adjnatad. Tho aatomatlo 
projector oaToa tho aspanaa ol an operator 
aad nhonld Intareot all proprlatora of pro- 
jeetlng apparatna, and lectnraia la gen 
araL la the theater it will raptoco advor 
ttoamanta patntad oa tho curtain. In rail 
way atatlona It may be am'toyed to ibow 
tha aoanery hloag the Una, and la newa- 
~p«- oOoaa It will prove more naoful and 
(gggtite than written bnUetlna or project 
Ing Janteraa of the ordinary type 


AM AunmaTUi AnAintro m moMfftm nbivkii. 


- mllaa) more required la tho Inter 
natlonal'^tM for tha Bennett Trophy Under the 
lOOB mlea the winner for aay year to tho aviator who 
makea the longeet and beat Bight In a cloaad drenlt 
daring that year In ISO# Mr Onittoi waa tho only 
competitor who came forward He eaaUy compUed 
with the condltlona and atcordlngly he moat be re 
garded as tha vrlnner ot tha Trophy for the year ISOS 


The yaar ISOS hM olcaed with only a aln 
gla trial lor tha flomrina Awbuhaw ny 
lag M—^l** Trophy That tha publtohere 
aia diaappoiatad In thto lack of tatereat la 
tha wort goaa without wring Dp to the 
prwent Uma Mr CHmin Cnrttoa to hto 
aradiU k tha only American aviator who 
hM displayed an Intareot In a prtoe which 
the publtoben of this Jonmal donated at 
aapanaa tor tha pnrpoaa of 
eaeonraglng the developaMt of an art 
which, thaahe tO Langley, had Its sofanp 
Uflfr flanasls in Ois ooimtty Ware Cnrtlsa 


wJw N 


1 preaaot hlmaelf as a 

__TO at laast thraa other 

h p-O jito gpbgmadtta pUots la the Held 
With wham Mr Onrtlaa wonld snraly havo 
oapad with pl m sqt s Tha oaadltloas un^ 
whioh Mr Caitlss wan the Trophy tor tha 
sasjdM it^ Itat tm ^ ^ ^ 
aMfpaa, Iks dgad ot gift to thp A arq Otob 

. --prt ooaspeU 

■ aaly.wlth 
i-ittt tha eoodttloM flor- 
|0 Odntesi town ohsaaafl from 
ksto^ 




Hto aehtevesBsnt to ramaifeaMa. because be flew double 
tha dtotaaoa required In tho Bennett C up Race 
The lack ot entrtoa tor competition daring ISOS was 
certainly not due to formidable conditions ai the 
Aero Dlub, In ednUtohlng tho mlea for the year en 
deavorad to make them ao eaay that any aaplrlng ex 
pf Hineiifaiii would feel that the Trophy would be well 
within hto reach Tbe dtocoareglng fad Tcmalnv that 
during the paat year la eplte of tbe notable a hlere 
menta of CurllM and the 
Wrlgbti very few new men 
bare tome Into tb Bold Re 
ports reach this ofllrt from 
varions parts of tbe touiilry 
that machines are being built 
but snoceastul flights are few and 
far between In rranre during 
the peat year tho sclenre of avl 
atlon has advanced by leape and 
boundi aa waa witnoawd by the 
auecesaful fligbta at Rhelms and 
Juvisy and by the almoet dally 
reporla of eucceaetal trials of 
new marhlnei or long croea 
country flights by well known 
aviators There are fortunately 
a number of men In vnrious 
parta of the country who are 
making lerlona experiments 
and It to to be hoped that great 
Btrldea will be made during tbe 
year 1B10 and that the eompeti 
tion tor the Trophy will bring 
Into tho Held a large number of 
new experimenter* 

Possibly the present tack of 
progress Is due to the tad that 
In Amerlra at least tbe aero 
plane la not as vet what may bi 1 ailed a omminlal 
product It was nut until tho automoblln bad biiome 
a sorlous (ompetitor of the horw drawn nhlele that 
tho Dennett end Vanderbilt cups and other automobile 
taring trophies were eameitly comp ted for Perhaiie 
tbe history ot aeronauth sport may be the same and 
that when aeroplanes are manufactured wholeaali 
tbe flying maehine wlU hold a reeognlred position 
In the sport ot tbe country In Shwnce 
we believe there are no less than a doten 
eaiabllshments actively engaged In the mak 
Ing and selling of aeroplsnea This placing 
ot the flying machine upon a rommerotol 
footing nndonbtedly has played Its part In 
popnlarlrlng tbe monoplane and the biplane 
among Frenchmen For all that however 
there must have been popular enthusiasm 
before tbe Industry could have bocn started 
—an iDcentiTc which wsa not that of mok 
Ing money We boiM that In ISIO Mr Cur 
tlas will again be a competitor that be will 
pit himself against men «ho are worthy of 
hto sled and that a contest will be Inaugu 
rated which vrlll arouse In thto lountry 
something like the enthusiasm whith was 
evinced st Rbelms 

Tbe condltlona whirh wUl govern tbe con 
tests for the rup In ISIO will be BDDouncid 
totir They will be so drawn as to keep 
pact with the progress mode last year 


A tablo prei«red for the Areblv fOr Btaen 
habnwesen slates that at the commence 
ment of 1S08 tho total railway mileage of 
the whole world was 04 84^ miles divided 
os follows Amcrlts lO^SjS Europe 1S9 
346 Asia 56 384 Africa 18 618 and Austra 
Ua 17 766 The coet of construction per 
mile has been highest In Omat Britain and 
Ireland where It averaged 6271 noo per mile 
In Delginm the coat waa |173»00 France 
1182 000 Oermany 1106 800 Ilslv $IJ tOO 
Riuala 678 600 per mile In the ITnlted 
Btatet the average cost has been #68 800 In 
Canada $18 000 In New 7ealand 160 300 
and In Qneenaland Auatmlla It to ns low aa 
684 MO_ ^ _ 

The boring conducted by the Hrusston 
Department of Mims at trnchow In Blleela 
bad to bo discontinued rei-ently ui on reach 
Ing a depth of . -40 meters In view of the 
fail that the cost ot drilling at this depth 
In hard sandstone was out of proportion to 
tbe oblalnablo resulti Like tbe boring at 
ParuHihowits In Silesia wbleh bad to be 
abandoned at a depth of 8 003 meter* on oc 
connt of the drilto breaking tho Csurhow 
boring was undertaken tor setentlfle pui 
poets only slnoe mining operatlone are of 
aouine entlrdy tanpoeelble at thto depth, 












1C,000 klloiratto br iatcrpoittf a Gotli taittM ia 


two mllllgramnoi of boUuin unnolly tram orer • mll- 
iiou UloanunniH of uranium. 

lu pbotograpbr wa And aa intereatlna attempt to 
preaent moTlnR plcturaa In colon by aareral InTenton 
-Barricelll, Frleaa-Oroane, and Urban and Smith. 
Curlonily enoupb, all throe Inyentlooa 
Uie Mima principle of ao rapidly prewntlnf 
colored rad, yellow, and blue that the eye baa no ume 
to notice the aureeealve preaontatlona, and therefore 
comblnea them Into one picture In the aame field 
of cbronopbotography muat bo mentioned tbe Im¬ 
portant application of tbe morInR picture nwcblne to 
tbe ultra ralcroaeope by Dr Comondon, an application 
aomewhat almllar In principle to the oomblnatlon of 
the ordinary mlcroacope and klnetoecope made by Dr 
Kobert K WatkUe of tbta dty over ten yeara aco 
Oomandon’e Invention promlaes to he of cofuriderabla 
educational value In actually enabllni un to eee tbe 
■truulei of our blood corpuaclea with their mloroblo 


In view of tho great advance In Ita olBoieney. tbe 
tungetnn lamp la entitled to be conulderud the moat 
notable Improvcmuol of the year in the Held of electrlo- 
Ity Mention ahould be niade, however of the Important 

hydraullc-elei trlr plant In Norway for reducing nitro¬ 
gen from tho air, which U being ao aueceaafully oper^ 
Bted that Ita product la being eold In aucceaaful com 
petition with the anpply from Chill Atao the calcium 
cyanamlde fertlllaer proueaa, hitherto In the eiperl- 
mental atage, baa, during the year, been demonatrated 
to be commercially practicable The Belln telopbolo- 
graphic proreaa haa been further Improved, and In 
January of laat year the new apparatua waa aucceaa- 
fully uacd between Paria and l.yona. The proceaa of 
tranamlaaton la baaed upon tho fact that a photo¬ 
graphic plate in bichromatud gelatin preaenta a aerlea 
of nlevallona and dopraaalona, advantage of which la 
taken for producing, by a tracing point, oarlllaling 
movementa, and fluctuatlona In the tranamlaalon enr- 
rent De Poroel haa Improved on hla ayalem of wtre- 
leaa telephony an uaed upon our baltteahlpa during the 
world crulae, and a number of alatlona have been pul 
In operation on the Great Ijtkea tor coromuntcatlon 
with ateamahlpa. Oonununlcatlon hua been eatabltahod 
over the ninety mlloa aeparatlng Chicago from Mil 
waukoe, and ateamcra have boon In touch with the 
abore from a dlaiance of forty five mllea Gabel In 
Fiance haa achieved some auereua tn the ateorlng of a 
SPfoot torpedo by the wlreleaa method prevloualy 
teated by Twila In thia country and Arniatrong In Biig- 
land The torpedo la driven by an tnlemnl-combue- 
tton motor, and Immodlatily back of the eiploalve 
head la a comparlmeDt conlalnlog the wireleaacon- 
trolled Inalnimenta It la claimed that the control la 
efleotlve up to live or all mllea. Tn recent teata the 
motor waa atarted and atopped at will and the rudder 
waa aueceaafully opemtod tram a amall boat at a dla- 
tanee of a little over 100 yarda Mention ahould alao 
be made of eiperlmental wlraleaa roramunlcatlona 
with a balloon, made by tho United States Army Signal 
Corps by means of a lOO-foot phoaphar-bronss wire 
saapended below a balloon 1,000 fee* In tho air Com¬ 
munication waa kept up from the Waablngton itatlon 
until the balloon was about ala ratios dIsUnt, and 
meauagea were received from Annapolis over dlatancea 
of from twenty to ten mUos 
The application of electric traction to ateam rail- 
rrada contlnnpa to show gratifying resulta. Although no 
flgurea have been made public as to Ita economy, the 
oleetrlral operation of the suburban tracks and termb 
nala of the New York Central and New Haven llnea 
has been carried on throughout the year with un¬ 
broken sncceas The New York Central oloctrlo none 
Is being estended to While Plains, and tbs New Haven 
Company are bnlldlng a mile of capertmanlal over¬ 
head line beyond Stamford, preparatory to the esten- 
slon of tho system to New Haven The latter com¬ 
pany have alao ordered two experimental freight toco- 
raoUvea, and It la tho Intention to operate tho whole 
line from New York to Now Haven, a dleUnos of 
nearly eighty mllea, with electric trartlon both lor 
fiw^bt and pasaenger eervlce The Pennaylvania Hall- 
road Company are having fifty locomotlveo of 4,000 
maslfflom horsopower bnllt for the operation of thair 
lunnals and tarmlnala In New York rlty An Impor¬ 
tant Improvement In these engines is the mnoval ot 
the motor from the axle and placing it above the 
frame, with a view to raising tha eenter ot gravHy and 
reducing the atraama on the track and roadbed. Vea- 
tioD should be made here of a most Important snlarga- 
uiant of the rapacity of central power stoUana by tho 
lutroduotlon of low-presanre turblnea between the low- 
preeenre ryllndera and the condenieri. In anob power 
stations as are now operated by redprocatlag englnaa. 
In tbe 51th Street power station of the New YoA aub- 
waya tbe maximum output of 8 000 kUowatta of the 
Mg crosaoompound enfiliiM Ima b 


Great u WM the advanoo made In aeronanUci d«^ 
ing IMM, it waa tu sfirptaMd by tho eatraordbiary 
developmaata o( tha paat year, and whta tha hWary 
of thla now art oomaa to be wrlttoa. the s ea iat l o ii al 
performaacea at tbe Rhetma maet, and aubaeqaently, 
will be referred to aa marUng the ora ot pimetloal an^ 
thoroughly controlled human flight with tbe heavier- 
than-alr machine. On July 80th, Orvlllo Wright com- 
pleted the government teata at Fort Myer by flyinf 
for ton mllaa aeroea country at an avaiaga apoad ot 
4158 mllaa per hoar with a paaaanger aboard, havtag 
prevhraely made a flight with a paeaenger over a 
eloaed drenlt which lasted one hour and twolva 
mlnntsa. The government punhaaed the ma¬ 
chine at the oontiact price of $80,000 What 
waa probably tha moat popular performance ot 
the jMr occurred on July 8Eth, when Bleriot made 
hie enooeiefnl 11-mile dlght acreee tha Bngllah Cbaa- 
ueL At the great Rhelme meet, whiob opened on Ao- 
Boat llnd, no lees than 88 aeroplanea were entered, ot 
which 8< made aucceMful flight, there being about an 
eunal number of biplanes and numoplanea rspreaented. 
Ifera the public witneaaed tike aeteniihlag light U 
many aa halt a doiee aeroplanee in the air at one time, 
the pllota of which ebowed perfect control of their ma- 
cblnai in tha anaty winds that prevailed Both Bleriot 
and Curtin proved how near the aeiopUna had come 
to reaching the Sfrmiloan-hour mark, the former win¬ 
ning the 6 Jl-mtla race at a apeed of 47 78 mllea par 
hour, and Curtlai bringing home to America the Inter- 
natlunal Cup by covering 18 48 mllea at a apeed ot 
47 01 miles per hour That the aeroplane poeea n ee 
andurante aa well as speed was proved by Farman, 
who won the Inng-dlitance race with a record of 11L88 
mllea oovorod in 3 hours, 4 mlnulea, S6 8/G seconds, 
flnbaeqasntly to the meet, Vkrman, on November 8rd, 
at Honrmelon, France, made a bold bid for the Mlcbe- 
lln Prise, bold by tbe Wrlgbt brothers, by covering 
144 miles In 4 hours, 17 minutes, and 58 seconds, and 
since, at tho present writing, there la no Indication 
that tha WrIgbU will make an eltort to reUIn the rap. 
It most perforce be returned to France During the 
Hudson Fulton Celebration in New ToA, Wlihur 
Wrlgbt proved hie fhltb In the reliability ot hla ma¬ 
chine by flying from Governor's Itland up tbe Hudeon 
River to Graat'a Tomb and back again. Barly In Octo¬ 
ber Orville Wright in an exhibition at Potsdam, Ger¬ 
many, rose to the unprecedented height ot over 1,800 
feet, a feat which haa since been approximated by 
Count de Lambert, Prulban, and Latham. Connt de 
Umbert'e lofty aacenalon occurred during a flight 
from Jiirlsey to Paris and bark, a dUtanoe of 30 miles, 
during which be flew above the BISel Tower An en¬ 
couraging fart, pointing to tbe more complete mastery 
of flight, is tho Increased assurance with whloh avl- 
atoia are now making their flights under unfavorable 
weather condltloni Instances of this occurred both 


Ar a iMt of 40 010 

to maat tba raga lw Aa t a o( tta R WU Mo r . 

Tbe ptlBeipBl dgts^lwiaOM Ii4a beak biibe Ina r eeid at 
popBlarlty at the loivti»»ated ear ait^ H lau ia Oo wrtf 
and it ia BOW poiBlIito to proean a 4«yUadsr maAlM 
etobodytag aU the eovatod ftiMM of brng wheOI base, 
light weight, aad gnarally samit appsaraaee. tor 
prtaa vaiytag tmn $780 to ILOOO. The toagdUtoBOO 
laeae have waaed la pepularity, and sadi ladag a la 
now dona ia enfiind krydy to eontaati between gtobk 
cars u Inelcsad traoba. Ftr tan dalaUa of tba woA 
of tbe past year Tefsteace ia made to oat ftrtboomlag 
fipeclal Automobile Number, wfalA win handle tta* 
•ubjeot tn lla aeual comprehensive manner. Tba 
power boat, pfwelled by the iatemal-eambiiBUon mo¬ 
tor. to ealeytog sueb taereastog popularity, that it 
bUi fair to rednee the saUtng yacht to aa entirely 


be made of a very creditable exparimaat made by Mr. 
H. L. AldriA of Interaatlonal Marino Bagtnoertog, 
who eqolpped a 40-foot boat with a 854ioraepower 4< 
cylinder praduoar-gaa eaglae. Bxteaaive ornlalng du^ 
tag tbe peat enmmar proved that tba boat can oovar 
over 800 mltae at an average ipeed of 8 to 9 mUts aa 
hour on one ton ot pea aatbradto ooal—a truly re- 
maikabla pertormaaoe. Tha hydroplane motor boat, of 
wUA we beard so much two or three years ago, Beema 
remain what It has always beea, aa an- 


agataat the blgbdwwered boat ot standard praetlaa. 
The flwtest record ot the year, and a world record, 
waa edahltohed by a 600-hon»power Btagllah boat 
40J feet In length with two It-cyltader Woleelay on- 
glnea, wblrh won tbe principal race at Monaco Mat 
year ever a 0814 mUe courae at an average speed <tf 
8016 mllee per hour 


-I the 1 

lathem passed eucceeifnlly through heavy thunder 
equalls and also drove hts machine around a rlceed 
circuit In the face ot a wind which was heavy enough 
at times to bring him almost to a atandstUl Taken 
altoaether. It must be admitted that tha honora of the 
year era about eqimlly divided between tbe monoplane 
and tbe biplane. Future developmenU wUI be In the 
direction of Improved devices for etarttag and allaht- 
Ing, and the introdncUon of some form of device for 
semiring eatometlo stability. A moat encouraging fea¬ 
ture la the great reductiou wbiA bad beau made in 
tbe welsbt ot tbe aereplsBe, CnTtlss’s maobtae weigh¬ 
ing over 450 pounds and Bantoa Danont’s little De- 
molseUe," whloh Is credited with a epeed ot over 50 
mllee an bear, weighing, wtthont the aviator, only 850 
pounds. On July 17th, 1909, Olenn H Curtiss, by oovar- 
Ing more than the necessary 1514 miles in a eloaed 
clrault, won the SotniTirK’ Awsmcaa trophy for the 
■econd time, hie llrat suooeas being seored In 1901. It 
is a atrange anomaly that there eboutd have been hot 
a aingla oompetitor la tha country whlA mve birth to 
the iueeaasful aeroplaae. 

In tta own field the dirigible baa made proportioBal 
progrms both in ^eod apd ia anduraace. Count BeP- 
pelta with hla powerful dirigible 'BeppeUn III” Is taf 
ahead of all eompetlten; and hto journey fren rried- 
rlebshafea to Berlta end baA, a total dlaumee ot 9W 
mllea, wu a fine partarmuoa, and radounda to tha 
everlaaUng eradlt at tha veteraa lavaator. Other leag- 

dlitanea jeuneya accampUshad by BapHelta dorihg tbs 
year ware a trip from fWa dAitBb a f s n to Manlch, a 
dWanea of 100 mOoe, la4H howrs, made wMh "Bippo- 
Iln L" aad a jearaey (M110 taDm to 4 boqia, d«rto|^ 
wblob tha gnat dlrigOiM oarrM ao Ima tbaa 19 toiB. 


Deputy Oensul-aenetal Blmoa W Hananar reporU 
from Frankfort that a Umited stock company haa 
been formed in Berlin by leading German Industrial 
coneens for the purpoae ot manufacturing flying ma- 
chinea of tbe Wright system. 

Vlibur and Orville Wright have given the new 
company, whooe firm name li Flngmaechtae Wright, 
O. m. h. a, the right to work all their patents, 
models, etc., tor making aeroplanes In Germany The 
new oompenr hoe a working capital ot 500,000 marks 
(9119,8(10), Ha principal partlcipanu are Krnpp 
Company, ot Boaen; A. Boreig Machine and 
Locomotlre Worki, Hugo Stinnes, coal and Iron 
operator, Delbrueck, Loo fi Co, hankere, Ludwig 
Loewe A Co, machine, arms, and tool manufacturen; 
AerW VehUlo Company, Motor Air Locomotion Bx- 
perlmental Company, tbe General Blectrlc Company, 
of Berlin, the Blectro Chemical Ckraipany. of Bitter- 
feW- Capt von KehVer wm be the managing director 
of the new company. 

■he AvIalleB msetlaa as las Awgriaa. 

America’s lint aviation meet will be held at Um 
Angeles, CaL, from January 10th to SOtb Inelnslve. 
Announcement baa been made that prises to the 
emonnt of 145,000 will be available tor aeroplane con- 
testa, $8a,5()« tar a long-dtatance balloon race, and 
$11400 for dirigible balloon eoateeta. Full partlcnUn 
are not yet at hand, bat wo nnderatgbd tbe aeroploBe 
eventa wUl be for height, epeed, and enduinnee. Panl- 
han, the record-breaking French arlator, la bringing 
orer two Bleriot monoplaneo and two Farman bi¬ 
planes, and Meaws. Cbariee F. Willard and Glenn A 
Ourtki are to make flights with the Aeronautic So¬ 
ciety's biplane aad one of Curtlm’s lateat maobtesa 
respecUvely Roy Khabenebue, Ltoooln Beachy, and 
other airship opeiaton will compete In tha dirigible 
coataeta. Tbe meet bos been sanctioned by the Aero 
CUib of Amerlcn. It oflna the Bnt opportnnity Ameri¬ 
cans hare had to eee aeroplaae eontama and real flying 
by Iuarie^thBn-alr noohlnea. 


On Mew Tear’s are the Amerieaa Motor Oar Maafr 
flwtatwn’ AaBoolatioa win abb tta anniml antomoUle 
show at tha Oraad Oataiial Palaos tn Maw ToA eUy. 
This show of the ”iiMleensad” muabtotarsn will mt 
awoeL Thera are IIS eshtbttora. agd tha total taMb 
of tha aahlMts M to tha aetihlMrikOod at |149«,90& 
Nsaity 100 eXhtUtora Of oaasplato vahtoiss ImVe abaes. 
whOt too eahlbttors ot puts and flaadtiaa are boon 


■floar* Oordan from ftanary Ith to Utb- tba UMh 
“ ‘ ‘ of toa ■ - 


The aotoaMblla has IlMAdl soeh a atogs of psrtio- 
tlea that the rleofd ef improvemaat la enklaad ca- 
tlialy to mattoim of datMI-ao atrlkbg aovelOaa bavf 


wisaowboBlolBomagtUiltotrtwMMitlltoMito. 
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M 4«tBlk4 Mow br our oorrwponduit Tbs 
tt»»<rV hui iis Is olng ts the seme one that Ur Onrtlee 
moA at OoTemor'e Island, New Tortt, wboi he at¬ 
tempted to fly there darlBg the Hndeon'Tnlton Mtahra- 
tlMk It la flttod with a IHurse-power 4<yllnder 
waterooolBd motor, and the planes bare a SMoot 
spread. The maehlne wet|d>e eome 660 ponnda. 

no flmt flight at Bt. Joseph was made on Snnday, 
beoemher ISth, over a olronlar coarse above the tiosen 
snrfaoe tS Lake Oontmiy After two straightaway 
flighta of a halt kilometer against the wind and a 
kUonmer with the wind In order to test the motor, 
tho UplsBa aseended In a snow storm so Intense as 
to ha bltaidlag to the spectators. The velocity of the 
wind aaoeedod ao miles par hour A slnnons height 
of 40 feet was maintained thronghout the one and a 
half tbnes arqnnd the coarse—flva miles—except when 
nearing the Casino, a snmmer opera honse that fats 
ont into the lake. This forms the “aeroplane grave¬ 
yard" of the ooarsa On Tnasday, December 14th, a 
trial In the flsld Inside the mee track was mode The 
wind was blowing a gale of 30 miles an honr estimated 
voloolty A start wu made over ice, snow, and weeds 
of the Infleld. The machine got off the ground under 
these adverse condltlcma, but made a 100-foot flight 
only. A new carbureter had bean put on the engine 
and a 4-blBded propeller substituted for the Mriaded 
ona A bad spark plug gave trouble throughout the 
day. Later the machine woe wheeled to the laka and 
a start made from the Ice. The aviator feared the 
demollebmant of the machine, and held cloee to the 
surface A plerdng northwest vrlnd swept the Ice, 
and daring the two lllghU a spaed of 43 miles 
per honr was mode with tho wind while flying near 
the west shore The timing was dona by Mr J H 
measured by your corre- 


Wednesday was a day of failure, owing to motor 
trouble and unfavorable winds, until a late hour In 
the attemom, whan two trials were made over the 
fleld within the race track. The flrst was a very 
short flight, and the second resulted In breaking two 
support braces of the borisontal rudder The manager 
of the lllghU appointed by the Retail Marchonu' Asso¬ 
ciation inalatad that the starts be made from the fleld 
within the race track This was an undulating sur¬ 
face covered with Ice and snow, and only 1,164 feet 
hwg. 

On Thursday, after the 1-bladed propeller had been 
replaced and the old carbureter relnsUlIed, the ma¬ 
chine was taken to the lake once more A still north 
went gale delayed flight until late In the afternoon 
Two flights, or rather a series of short flights, were 
made. A clronlt of the course was accomplished with 
numerous tonohea. Ooly three cylinders were flrlng 
part of the time, and at these Intervals the machine 
touched the Ice The motor Anally failed altogether, 
and the machine was stopped ao suddenly by the ap- 
pllcatloa of the binke that It skidded completely 
around on the ice This resulted In breaking the ce¬ 
ment of the tires and almost ripping them oS Later, 
when the second flight began, after covering 600 feet 
the motor started missing, and while passing through 
a snow drift two tires were thrown, looking one wheel, 
but aotwlthstandlng this, the machine again rose and 


r iKh. was discon¬ 
tinued owing to inability to see, the fast-falling snow 
having formed lea npwi the aviator's goggles. This 
e In prtvats, and was not wltneossd by 


It and best flight at 8t Joseph. He circled 
above Lake Oontmry for twelve mlnntes. The flight 
was witnessed by 600 interested spectators 


To the Bdltor of the B 
Following doesly on the heels of the article 
Bctsimno AMSsioan giving the new U 
“North Dakote" the prond Utio of “Fastest Dread¬ 
nought Afloat," there appears In the columns of a 
Canadian pubUoatlon of the Ont claos a otatement to 
the effect that Brltlah “Dreadnoughta" are known to 
make on average of over 38 knoU an hour, while the 
maximum average made by the "North Dakou" la 
below 23 knot! an hour 

If the exact flgnras relating to Great Britain's naval 
sffairs are not very generally known, may It not be 
that she, perhaps more wisely, prefers not to publish 
to the world her naval aeereto, while Americans, In 
Justlllsbla pride over their achievements, are making 
Ul«dvUed haate to claim the fliat plaoe In the prag¬ 
ma of naval science. We have a right to expect the 
perfection of accuracy In all matters treated of In 
the pagea of the ScRNTirto Ajoebican M W 

Stan stead. Guebec. 

[Ths “Draadnonghta*' referred to so making over 
38 knots are probably the crulaerDreadnoughts of tho 
“Invincible" type The “North Dakota" la of another 


xmoT 0? SAkm mtatxox of oTBOaoano oau. 

To the Bdltor of the Bcmimnn Amsoicah 
I take much plcaani* in reading your paper, and be¬ 
ing a railroad man, waa oapeolally Intereoted In the 
article deoorlblng the monorail car 1 have seen the 
gyroacope principle, for balancing ouch a lar, dle- 
rasaed numerous times, but there is one point regard 
Ing gyroacopea which 1 hove never seen mentioned In 
connection with this acheme. 

It may not be of much Importance, bnt It Is nevor- 
theleOB Interesting, to note that a gyroscope does not 
retain Its balance relative to tho earth, but relallvu 
to a fixed point In space In other wordi, It would 
appoar that on a “moao-faliroad'' running north and 
south a ear would bo tilted to the west at the rate 
of fifteen degreea per hour, or one degree every four 
minutes, due to the rotation of the earth 
Of course, this Is not fast onongh to inconvenience 
anything, and perhaps Mr Brennan baa provided a 
way to overcome this difllrulty, but If not, It would 
be Interesting to hear what others have to say In 
regard to this. 

At any rate, a solution of this problem would be 
more Interesting and of mors practical boneflt than 
tha computation of our anreators For tbe monorail 
appears like a great improvement over tbe double-rail 
system for oeonoralcal and rapid transporution In 
fact, for light, hlgh-epeod passenger and express traf¬ 
fic, It would aeem as If there Is a great future In 
store for the monorail. T H Bakxb. 

Ixmkwood, Ohio. 


By taking a Httla trouUe, when a papn first comsa 
to hand. It may be piwasrv s d to form a permanent nnd 
vaiUaUo addltloB tb tbo rending matter with which 
evei^OM dwblfl be sn^Usd. We famish n nent and 
BttmeUvU dotb board Under, which win be sent by 
atffl. PT S g a id . fbr |1A0. It has good strong eeverfe, 
oto wbu|[ tm aams Btwmno AtuaioAii or Botasnvw 
dflrMnsk ■nbUKan* is stamped In gold, and meana 
br irUoi tbA Unabwo may be sworsly held to tn a 
bdOBd bitok, ^ ibUMsr saay tbns be mads servles- 
abto Cor ■swBti ytUn, and ^ ths ncosMvs vu- 
tfltbsF-fli* esi i^ sd t itoa bound In psnnansot 
toMt. the gabaertbsr UMmatshf Bads hhassiL for a 
ModUMtu ceat-^jptbioWi M o( amoot vatudUe adJ 
to'Mr a v^-varWy eC « 


be located at dlfferont advantageous points, and ter¬ 
minate in rooms in the mines or alcoves out at tbe 
■Mss of entries In inch a location as to not Interfere 
with their dally nae Hlingi made of chains, fonr 
cbalna, 30 feat long, spaced equally around a clrcla 
the also of tho hole, and attoebed to an Iron ring or 
spider at their upper ends, five small ilrcular plat¬ 
forms of strong wire meeh, spaced six feet apart, in 
side these chains, would make what could be termed 
a flvewtorled elevator cage that would haul flvn men 
or ten boys np at a trip. 

Bnoh a cage could bo galvanised for durability, 
would be strong, and not weigh over ICO pounds. 
Therw oonld be bandbolds placed under each platform 
for the men to grasp to steady themaelvce These 
cages would coUspsa when they would strike the bot¬ 
tom and could bo quickly loaded, a man otepping on 
to each platform as It would be slowly raised, and 
when loaded, could be qutikly bolsted to tho surface 
A perhaps better cage could be made of etronx wire 
meah, platforms and all bnt would have to be made 
to deacend Into a sump drilled deeper {.ban tbo bot¬ 
tom of the mine, so that It could be loaded as It was 
raised. 

The hoisting drum on tbe surfae* conld be operated 
by steam, air, electric, or even horse power The lat¬ 
ter would have been Invaluable at Cberry, III, as 
there would have been ample time fo<- even a slow- 
operating apparatus to have saved all able to get to 
It, but an electrlcally-dliven holster would be prefer¬ 
able to any other Wlree from the power bouse could 
be run to earh holster, and proper Inspection would 
Insure the apparatus to he In working order, if It 
should be needed 

Air could be blown down Ibestt holes for the supply 
of the men st tho bottom, even if the lOges were being 
used, the wire mesh cnnstructlon of ihcm allowing Its 
passage Water, food, oil for light, etc, could be eent 
down through the boles, and even doctors with medl 

The holes oould be left open si all tlmee for venti¬ 
lation, but It Riuh would interfere with the working 
of the fan cnrrenis and other ventilation systems of 
mines, the boles could be kept closed at the top by a 
proper batten It water from the wells would drip 
down and Interfere with tbe working of mines, tbe 
holes could be plugged at tbe bottom by meane of an 
oil well packer or similar devlie which, while per¬ 
fectly water tight, can be quickly removed, leaving 
the bole clear 

I can see no reason why this plan of rescue In easea 
of mine disasters would not bo entirely practicable 
Bud effective, oven In mines of one thousand or more 
feet In depth. Kdwasd Rowrx 

Indiana. Pa. 


To the Editor of the Bciximno Ajueuvan 
I noticed In a recent Issue of yonr valusbie Jonnial 
a BUggeatlon for tbe better aafeguardlng of tbe Uvea 
of coot miners. As this snggsstion was on the lines 
of ideas that I have for some time entertained. I would 
like to amend your auggaatlon by an addition 
I believe that stations of refuge, provided with lire 
and gas-proof doors, should be established In various 
places In coal mines, and that these ttaHone be pro¬ 
vided with two tubes or casings driven from the sui> 
face by weU-dtivlng machinery This would allow an 
air, food, and water supply to be maintained Indefl- 
nltely, whether or not it should be necessary to seal 
tbe mine for the purpose of extinguishing fires Of 
coorsa, it would be necessary to equip each of these 
stations with telephone sod possibly lighting fsrlll- 
ttss, and of conrso, with huUUIes for forcing air Into 
one of tho pipes. 

I am aasnmlng, wUhout having made figures on the 
propoaltion, that onfllclent air to supply a consider¬ 
able nnmber of men nonld be forced through a alx-inoh 
tube by suOclent pressure. 

I beltevw It shonld be compulsory that mine opora- 
tera abould provide some stations which would prevent 
aneh appalling calamities as the recent one at Cherry, 
RL, and with this or some stmtlsr plan the coat would 
he ao alight that It would be practicable to carry the 
Bsnae into effect Aux. T Bsoww 

N. Y 


An Illustrated description of tbe large double-deck 
bridge whiib baa been conslrucled over tbs River 
Wear to accommodate both railroad and highroad 
traffle Is published In the currant Sitppijeuvvt, No. 
1774 “A Log Box and How to Make It" Is the title 
of an article which will undoubtedly be read with 
Interest by amateur mechaulcs. lip to a few years 
ago water powers were easily bought for a song Now¬ 
adays they have so definite a value that the matter 
of ascertaining tboir netual hone-power Is of consider¬ 
able Importance Mr W T Hyan explains bow tbia 
calculation Is mode Robert M Strong's excellent com¬ 
parison of gasoline nnd alwbol engines Is continued 
Tbe comet families of Batiirn Uranus and Neptuna 
are discussed by H C Wilson. L H Baekelsnd de¬ 
scribes tbe use of his newly invented subetsnee ‘bske- 
Ilte" for electrical and chomlcal purposes The klneto- 
scope bos entered a new fleld It now shows ue moving 
pictures of a world which Is Invisible to the naked 
eye and revealed only by the ultra mlenwope. all of 
which Is explained in the current Supplemkst Jnmus 
Bcott writes on microscopic tree fungi The efflcloncy 
of modern aeroplsnee Is discussed by O Gsrnler on 
tbe basis of the results obtained at Rbeimn 


To the Bdltor of the Bciaimno 
As a tnrtbar safsty precaution In the operation of 
mines, T would inggest the drilling of large bolsa, aa 
many as may ha neceMtry, from tha aortaea to the 
main aiteriea of tbe wotUngA np through wUdi, In 
eoaoi of dlMOter such aa tbe recent on* at Cberry, HI, 
nm oonld bo dnwn to nfbty. Seventeen-Inch holes 
ntn BOW qnM* eemmon la the oil oonntry, ud 
OMB oonl« bo drilled U 


In an article on psge 463 of tbe Bi ixsTino AucaicAn 
of December tOth, 1600 It U stoled that by tbe Intei^ 
position of a turbine between tha low-pressure cylln- 
den and the condenser of the crosscompound recipro¬ 
cating angtnaa In tbe 69th Street power station an ad¬ 
ditional 8,000 horso-power was secured The Item 
should have read an additional 8,000 kilowatts. The 
maximum economical output of these englnne la now 
8,000 kilowatts developed In the reolprocstlng element 
and an additional 8,000 kilowatts In the turbine mak¬ 
ing a total of 16,000 kllowatu or aay about 22,000 boree- 
power tor tha whole engine 


The Municipal Art Ccmmlsslon of New York hat 
lost published a catalogue of Ibn works of art belong¬ 
ing to tbe city of New York It ts a book of 240 pagoo, 
and contains mors than 100 illustrations reprodnolBg 
the works of art scattered around the city 
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Th 41 n«rn«rd Hoaplce atkiuU 
abo p tiu. Iptcl of the eea on a mountain 
tonoB (oe of the principal blabwaye I 
laid and Italy Over 20 000 pir 
BODB cioaa thU road (very year 
ai d an nearly taotblrla of thU 
nun Ur a cumi llsh (he Jouinty In 
wiiitr the monkH and doRs of the 
I H[l(e whoao nilwilin It Ih to aid 
IIp-w trav lera n ay be eald to bo 

Hionalbl for many liven (very 

I h hOBi I on lalin t( b onu 
f 11 oldoBt Inal It ill ns li I uiope 
It aa* f und d an far la k as »63 
by II innrd do Munthon for thn 
lenetll jf pIlRilma joumeyliiR to 
Rome For many yean aft( r It was 
flnt ereclid It aaa snbierted to Ire 
qmnt attadu by lands of mountain 
robbers Oftin tli brav monks 
win for ed to barrirad Ihemselvoa 
In their stionfthuld ii III stnsa of 
weal h( r drove tl i I slegi n away 
Oncf the host I a u. loHlrnyed by 
Are Hr Naiol on aas re elved 
when h took I Is nimy o(er the 
Alps IMn Italy In the i|ilnR iif 18UI 
Hla forr s n in U red HI 000 men 
and for mll(^ th y I id 111 rally I 
fighi II I wny r ot ly foot U| the 
steep i I tall pass often waUt 
deoi lu HI w Na\oIeon eonv rt«.l 
the li H] I e Into ban a ks th gieat 
Itutst room v(l r I ravel la aro 
now Bl ellered into a huR boa] Hal 
ward 

When drsi s (.n th monaalery 
flora an ai hlle tural point of view 
Is dlaai I olnllna It (onalita of a 
plain bio k of Rra> bulldloRs with 
massive wbIIh I i lit lo nsUt tbo 
wind and th welitl I (t snow In 
midwinter the sniw around the bnlldlDjta la aevon to 
ten fe( t deep and somotln ea forms drifts aiialnst tbs 
edifice that rea h right up to the roof Tf the exterior 
Is disappointing the ssmo lannot be said of the In 
terlor On Ih side itstrved for Ha beittr claai of 
travelers there is a spa lous dining room containing 
a handsome piano irewnted to Iho monks by King 
Edward wblh the hid rooms with tbsir sidless (Ui 
talned beds sr( th (ssenee of eomtoi t Anyone cross 
Ing tbe pass Is at leiftd liberty to enhr Ihe hospice 
and nctept Us hospitality No travelor la evir turned 
away Two good meals are served ctery day namely 
at IS noon and at 6 1 M At these meals nprtsenta- 
tives of almost uery nation on earth may be S(an 
Italians naturally piedomlnate Next come flwisa 
then Ruaahina Odmonx Fiimh Tiirka Spaniards 
English and lerbais two nr three American liaVel 
era The food la plain but gtod and pit nt Ifni and 
the bevdnge served Is th( famous red wine of Pl(d 
mont After meals trai 1 ra spend their time mucJi 
as they wlah In easy lonversatton with one another 
In games In reading the books In the library or la 
(iirlos In Itai museum 


I Not w loaf ago th* h ag pl eo m 

commnnleatloB with tha oatatds 
g ISO feet suit that tha walk ot tha 
liasa whtrh and that tha anrahar ot U«aa loat 
Swltxer 


tiM jgh aiE MNI ^ 4lig daM 

aikAar M iwap|» aa ikf AM <1^ aiVicMt^ 



asareh a dag arrlvod fima tha atasi- 
BBtaiT Ha carriad a to 

tha affaot that aftar thay had lad. 



Ml Baraard dog with dagoa of 


U BonrgooU tha preaeat pravaat 
aad hla prlaolpal naalttaat Eathar 
Jnlea Darballay to whoa I am la 
doMed for the Intonaatloa oi» 
talned In thla arUela aasarad ao 
that tha woadarfnl atarlaa that 
have been 
of tbs dog 

Near the hoaptca Is a mooimMBt U 
Barry ThU dog aavad ferty liras 
In a period at tan yaara ahd then 
waa aooldantally killed 
In tha kaanaU at tha hotplea 
thara ara at the preaent tlBM flf 
tasa tratnad di«a and an aqtml 
number of Mtahea and young pals' 
plea They ware aU bom at tha 
monastery Their training U vary 
■Imple Daring tha anmmar 
months whan tha monka ara not 
ao busy they take the young dags 
out la tha valleys or bollowt wham there U alwayn 
snow One men then lias dawn In the snow or burlsa 
blmaalf In It A dog U amt to la^ tor him He U 
taught to bark when he haa found the man and alao 
to rouse him up from sleep by Ileklag hU face Whan 
tha man wakee op and standa on his feet the dog Isada 
him to the boaplce running on bi front to riiow him 
the way 

According to the tradltloaa ot the monastery the 
St Bernard U a rroao between a DanUh bull bitch and 
n maatiff a native bill dog tbongb at what time the 
croaa was effected It Is Impoulble te say After the 
breed waa once satablUhed It wns kept pure until 1811 
when owing to Uu oeverlty of the winter the monks 
were obliged contrary to their usual custom to load 
out the brood Utobes well as the doga with the ro- 
suit that all the females aurcumbed to the ooM aad 
the monks found tbemaelves without the moano of eon 
tinning tbe pure breed la thU extremity a unm 
with the NewtenadlaBd waa tried bat at drat tailed 
owing to the egeeastve ooat ot the Nawtouadlaad, 
which hamparad tbe dogs in the now howavm by 
breeding hock to their own abortoeated doge, tha 



















lou Thnre an oror ooe 1 indrvd bod* for trkTslen and tlMr 
a • nevpr pmp y during bn win er mon la Of n bo mo fca am 
rallod upon to And tl Iter for aa many ai ttar e hundred or four 
bnndrad poraons at one time No one la aaknl u lay for bla 
a rommoda Ion Vury few dr p In o h alma I ox In tl e bea itl 
ful chapnl th amonnl that would bare b [a I for almllar 
accommodation at an ordinary h nl Ilenc the m antury muat 
depend to a rery larae oz ent j on other meana of aui port Un 
fortunately too the ezi enaee ar very bea y for al noat all eup 
pllea have to ome from Aoata and the nnighborlng vlllagea Th 
monka ha e a deep cellar wh re they he p heir wlnea nnfr ien 
Treah meat la procured from the valleya In 1 eummnr but for 
the winter the prieaU lay up a b ore of aal ed meat They alao 
k ep a number of owa In the au n ner to enpply he n with milk 
I utter and cbeene bnt only o e cow la re aln d In the winter 
RatnuMO to tk« 8t. Bmiid honplea ^ ^ tmpor 4tnl ncccBaarlea Not a 

atirk icrowa within aeven mUea and all the fuel baa to bn brought 
Indeed the monka wUl not bn-i**** to tall you that from a fomat on the ba ka of horaea For thU pnrpoae alime about thirty loraee are emtloyed dally during 
during the winter montha It la Impoaalbla tor an In the brief anmmer 

azporleiioed traveler to venture upon the mountain and * ' ■' * 

Mfeiy the paaa withont melvlng help The following notaa concerning the atorage of California or crudo oU In concrete reaervolra were recenUy 

Conalderinc the perlla of the rood one mny weU nek given in Conereto A 1 100 000 barrel reaervoir lined wtth concrete haa recanUy been completed at Port Rich 

why people venture upon it during the winter The niond Oal and one of 800 000 barrel capacity la under onitrnctlon near BakereOeld The i rartlee le to ezea 

toot la the greater matorlty are poor workman aalng reta the aartb which In moat fields la a aandy loam ponraa and very dry to about one third the dei h of tbo 

or retnmlng from tbalr labors on the other aide of the propoaed rmervolr Wtth lha material removed a levee Is built round the escavatton having aide alopeo of 

Alps In Februniy and Hatch ta mhny t hundred ^ — 

wOl maka thalr way neroM tha paaa la n tiagla day 
It la then that the monka are buay They think noth 
Ing of remnlnfaig dnt In tha aaow iMklag the tost, 
tor twenty fonr honn at n time Pkther DarMllnr told 
ma that be baa known tha doga to remstai out la the 
snow for two dnya eating very Uttle and not taklag 
any raat or Heap 

Before the tdvent of the tHephone the doge earriad 
n dagoaot wine tied to thalr ooUan and food atrappad i 
to a Mddle on their hacks. Now they carry only the 
wtna haoausa It hu bean toand that the weight bin | 
dan thalr prograaa through tha enow So weU are 
they trained, that thsy an often dlspatobed by them | 
aalvw down tha paaa to escort travalan up tha tresob- 
arena path to tha hosploa Thar nlwnya dlacovar them 
abd guMs than to tbo dasirad haven. In tha sama i 
war tbs monks trin aUow the dogs to neoompnny the 
tmvntan on thalr Jpkraay down tha mounUln If tbo 
weathw tg at all had sad tha road dUBcult to tnoa { 

U a traveler Is found fo an e ah na et e d eoodttloD | 
te 18 eskvsyad to tha naawtsry oa an laprovistd 
atrufoher Should It pnn that hslp has arrived too | 

Me the body le len etnpped to the beard 
aad plhaed to an upright poaltlaa to the 
mortuair chapel hy *W the bkM grueewne 
plaag to the wheto auaaatory throuSb tu 
lowtotttoad burs ei the wlndowe one een 
glia ht the dead within The haen air 
awostdng fron eg* to aid preaerfoa tbasa 
poor faiiif ot huoMonr fto yeocs to 0 Mol 






















TO BiATm n junuci 


B w« watoh the biigiitar « 
OB a elaar wlntari Blckt 
may wall be impmaad i 



■trike ui lint la that a verr 
brtcht alar like Blriua when 
low on Ibe heriaon vtalblr 
hanan rolor tram moment 
to moment Thta U like lU 
t vlokllna I urely an effect of our atmoapbere wboae 
retraitloB cbanalni allgblly aa maaaea of air of differ 
oDt denaltr are carried a<roM onr line of light by the 
wind rauaca now one color now another to be 
atrengthened for an Inatant In Ita apectrum while 
otbera may be for a moment almoat aboent 
But when the itan have rtaen high and tb« night la 
cloar and calm ao that theae diatnrbanoea are no 
longer perceptible the dlfferencea of color peralat 
Blriua la brilliantly white and ao are moat of the 
atan of Orion Capella (whoae light muoh reaemblea 
that of our aun) la clearly yellow Aldebaran la 
orange rod and Betelgeui redder atlll The fainter 
atan whoet light la too weak to ahow much color to 
the naked eye when eg 
amlned with tl tnloa ope 


Setontific AmerlettM 

yellow fflaa, they aU aann a^M bK brightu«b ta 
whleb «Ma tha hotiMt nu KHt ct eonna ba nM 
amallar or Mok bum ramota, tkBB tha eoldaat 
rroB tha BMiban ittit givim wa ena dadnoa thgt, 
\ hen aau tkmgh tha rad glan tiu bottwt atar wtU 
■e«n bat 70 par oaat aa brti^t aa the one wblab n- 
aemUia tha ran and the eoldaat atar twice u blight 
aa tUi ataadard of eompariaon. Ob tha photognph 
the dlapartty wlU ba avra mwa mariced Tha hot atar 
will appear twice aa bright and tha cold atar only ona- 
qnaitar u bright u the one of tha aolar typa 
Wa hdva thna a maaaa of datarminlng their taapora- 
tuna evan tbongh wa do not know how far off they 
are nor what la thair actual brlghtneia by comparing 
thalr ralaUva brightnaae la light of dlffarant colon 
An extanalva aariaa of obaenratlona of thia lort 
have recently been made at Potadam by Bchainar and 
Wllalag nalng apparatna of high preclalon and gnat 
care to avoid all aonrcea of error and employing five 
different colon of light ao that the eompariaon of the 
vnluai obtained from them might aerve aa a ohaok 
not only upon the ncoutaey of the oboorvntlmia but 
< f tha formnla uoad in calenlatloB 
The rooulta an highly itUafnetory and form, aa Im 
1 ortant eantributimi to onr knowledge of the atan 
Aa la obvlonaly to be ezpootad from what haa bean 




gaoB IB tha «gk «> Bti. 

ThBriii. mmM »f tt» oTthg FMgdn aah 
fad dMoNwi, BMhff In tt* nUmiUjbikm, aad ho- 
BHKth hte ONll Ittjac Witt thB tBarawnhlB ItalM. 

ttMt of the MBitt la ABrivi Witt tta BBMt 
■tarOapdla. Bflow pro tho TwhWi gM aa Op i<bM 
ProoyoB Thd ttlBt atar ohutar 9nmm ttoli tha 
plaoa of OBBoar BBd «b tha borfMi an Ordn aad 

The oonatallattiBa la tha aoothwaot are maoh tan 
promlBaat Arlaa whldh to high ap «gi at met ba 
raeagalaed by tha paoaliar null trtaagto toiraad by 
Itt tbrea prlnalpal atan tha fklataat of wMoh 7 to a 
ana double Our Inlttol ahowa how rldlmlanaly UtOa 
w to batwaan tha dBdn d< tha Bam 


m and Flaoaa nra none of them vary 
bright hot the ptonatn Man and Batnn whiah are 
cloae togetbar In tha toat an oaotptoaoat. Tba very 
briUlant oblaot In tba aoathwaat early la tha analBg 
to the planet Vanaa. 

Pegarae and AadtoBudn an wall aaaa la tha Waat 
Paiaana to right ovariuad and Outoopato Oaphana 
and Cygnna ooenpy tha Ifllky Way aa far aa tha 
northweatern hortoen Um Major and Omoo are 
under the pida and Um Major to eunlng up la tto 


hue 

The cauM of Ihne phe¬ 
nomena BO eaelly obwirv 
able muet be eooghl In 
tbc atari ihemicivca Re 
cant I byit al reiearcb bna 
n Bde U Blmoit ertaln 
that we may And it In 
tlelr lemienturo 

If w^takfl a Bolld body 
euib aa the carbon flit 
meat of an IncnndMcent 
lamp and heat It up grad 
ually to hlghLT and higher 
temperatum which In 


thIa c 


nally 


AtUtiM Bum 


0 by Inciraalng tba alec 
trie current—we will oh 
nerve that when It flnt be- 
cornea vUlhIa Ito light li 
of a doll red Ao the cur 
nnt to Increaacd the light 
bacomea very much 
brighter and yellow In 
otead of red 
If Anally we apply a 
very high loltaae and put 
throngb the lamp a heavy 
currant whi h It can atand 
only a el oil time without 
bnaktng down It will 
give for Ibe moment an 
Intenae white light far 
whiter ae well as far 
brighter than under ordi 
nary nnditlone 
All In andewent aolldi 
tr Uqtidi behave In tba 
aame way and careful 
work both In the labora 
tory and on theoretl al 
linen has led Co n formula 
(too compll nted to be 
given here) which entblee 

u« to tell Juat h w much H 

light of any given color 
(or wave Icigth) will be 

given off per square inch of aurtace at a given tern 
peruture He annot of courae experiment with Um 
I eralum an high aa those that prevail upon the aun 
but then are good renaona to auppooo that tbo formula 
AU the facte very lately even In Ihli caae 
We may llluatratt Ita leaulta by an example Con 
alder a star of the same lemporature aa tbi ion and 
■uppooe that wc ohoerve It (1) through deep red gtoaa 
wbl h tranimita only the extreme rad rmye (S) 
through a yellow glaii transmitting only the yellow 
and groon light (S) by photography when the violet 
rays are al me effective Now auppoae Ita temperature 
auddenly doubled Our formula telle u* that through 
th red glau It Ull look about levea tlmea ai bright 
ai befort through the yellow glau more than ten 
times and by photography aome twenty tlmea ai 
bright 

If on the other hand Ita temperature waa ndnoed 
to half lu tnillal value Its light would fall off much 
more rapidly the rad to 1/40 the yellow to 1/100 and 
the blue to but 1/400 of Its original amount 
Bnppoae now that we bad three atari clooe togetber 
In tiM oky whoae rartnoet were at the three tempera- 
tnieo Jnat dtoanraed Which of them wUl look bright 
nt to M will dapoBd OB bow Mg tboy are and bow 
fhr twajr Ut la nppoM that, vtowwl through the 



until the Mth when ho 


of the month oapoelally 
about tha 10th whoa ha 
aeta nbont ( IS P M Ha 
to thorn iB (toprtoonu far 



about I 10 P M By the 

and of tbo month aha hu 

come nearly Into Uao bo- 


abont TPM bnt to itlll 
far brighter than any 
thing ehw In eight 
Mart to In Ptoreo U tha 
beginning of the month 
Dloea to Batnn and grad 


Arloi He to In qnadrn 
tnre with the bud on the 
17th and to on the mart 
dian at S P M Vtowed 
teleicoplcnUy be ibowa a 
marked glhhone pbaae— 
like the moon three dayi 
from tail 

Jupttar to In Virgo and 


Raid the white otara are the hotteat The average 
temperature of tbooe obienred oomeo out about 11 BOO 
deg 0 Juot about doable that of the ran 
The average lempeimture wblob they onknlnte tar n 
number of elan whose epeotra resemble the aun ■ la 
5000 deg--a little higher than that of the ran Itielf 
That of tho Stan which reramble Arctarna la opoo- 
trum la 4200 deg and that of tha roddiot atan into 
Betelgeux about 3800 d<«—lowar than that of tbo 
carbona In the electric arc (The art light of oonno 
looka tar bluer than moot ftnn bnt thto to beenuM 
muoh of Ito light coineo fran hot carbon vapor which 
Ilka the morcory vapor In tba now tamlUar tempo 
glvao off itrongly colored light of Ita own In thia 1 
violet) 


tag ta qnodntnre with tho 
ran on the oppoilta Mde 
from Man on tho 4tb 
Baton la almoat oppoalto 
him ta the oky ta Plaeaa 
■ad te vtelbte ta tha ovon 
tag almoat Ull mldnlrht 
Dnnua la ta conjnnctloa 
with the mm on tha 11th 
and ta tavtolble throughont 
the month Naptuae la In oppooltlon on the 8th and 
la vIoiUe aU night long Ha la than ta R A. 7 h IT 
m 88 ■ deollaatlon 21 dw IS min N and to moving 
71 1 to the wont and 14 aao. northward dally Hto 
motion alone oervra to dtottagatoh him from tho atan 


hto dtok 

Liat qnnrtoi oaonji nt I A M on tha 8d now moon 
nt 7 A M oB the 11th Int qnnrtar at B A. M on tha 
llth aad tan moon at 7 A M ob tha IBtk. Tha maoa 
to Baanat u « tha ITO, aad Cnttwt off oa tha 4th 


It was then about I 
very cloae to perihoUon It to 
from earth and oon bbt win 
vlilble until the end of jnnnory or totor 
Hnlleyi comet though wril phead in tha aranlag 
Bky ta Ptocaa not tar tm Mara and Batniw will tmh- 
oMy etlll be mnob too taint to oea wttboat a talaaoqia 
na SUTBNB 

Tha dnait ragloa in tha altiir ttr la bow wMl 


OB tho llth IfarentT o* tbo BfUraaoB of tho Uth, 
Vanna ob tha Uth latarB on the ITth Hut oa tti 
llth. a; * ■ ■ - 


tha kta Ctopt Oailai W OHttffv 
Dawaya ftog oBom og hgBH tha 

at tho hattto Of MfeBttt >hr UM, 

bp B )V8Btt BMittftall 



illtHifU JAmiA ^ 
ho w 









jAinutir 1, t9i0k 
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tB 4U BiNMut lUta tt mUmtm, tte lolutlOB of tho 

VfoMOB ot tMm at B 4litwoo br Bona of oUetriial 
tfamUrtoii awtui to bo oBly a qaaatloii of moiwr 
Rfaoanhta ta tbla bold art dlrootod toward tlia atUiaa- 
tioa of a poeoliar pr o gor tr of tho oloniaiit ■olontani, 
wUeb ooMlKti oloetrtolty mora or Itai readily In pro¬ 
portion to tho tatonalty of the Uabt which falli upon It 
ITpon tUa pnparty la baaad tho ayatam of alactrloal 
tranamlaaloB of phatofrapha which waa InTontod by 
Frot Kon, of Ifnnleh, and which haa for aararal 
montha been In ronnlar operation batwaen tha olBeaa 
of tha Dally Mirror in London and L IUmtrattcm In 
Faria The Bonanl amniaaMBt of Koma wpaiatna 
baa already been deaorlbed 
In tha Boiairrmr Ann 
GAD Tha photograph to A \m 

be tranamlttad a negatlTa * 1 - 

aim, la wrapped round a ^ 

oyllodar which la canaad . HmE 

to rotate before a aourcc WA [| Qk 

of light 00 arranged that y 

only a vary amaU area of t \W 

tha photograph la lUnmt ^ J 

naiad at a time The pan . 

oil of light after traTcra- >—J 

Ing the dtan falle upon a 
cell of aalealinn forming 
part of an olaetrlcal ctr 

rutt which aitands to the roeelvlng itatlon Owing 
to the property of aalenlum mentioned abore the rur 
rent which Howe through thia ealanlum cell at any 
Inatant la proportional to the tranaparanry of the nega 
tlTB Him at tha point travereed by the pendl of light 
at that Inatant At tho receiving atatlon thla fluctu 
atlng onrrent la emptoyad to nnrover to an ailent 
proporlloaal to the Inatantaneoua atrength of the cnr 
rent a lana which conveya a beam of light upon a 
photographic Him carried by a tyllnder which rotatea 
In aynchronlam with the cylinder at the tranamlttlng 
atatlon Hence the part of the Him on which the 
beam falla la lUomlnated and tonaequently blackened 
to a degree proportional to tha tranaparency of the 
correapondlng part of tha original dim In abort a 
negative at one atatlon prodnc-ta a poaltlve pictnre at 
the other by tha aucreaelva tranamlaalon of many 
amall parta 

Inatead of prolonging tha operation In thla manner 
let na Buppoea that It la all done at once Let na pro 
lect the Image upon a ahaat of aeloilum divided Into 
a very large number of mmll oella each o( wbhh la 
connected with the reoelvlng atatlon by a aeparate 
wire It la evldant that in thla way the entire pic 
tore could be tranamlttad at once and oonaeqnently 
that eleotrlcal vlalon at a dlatance could be reallred 
But in order to aoeompllah thla iboneanda of wirea 
each oonneotod with appropriate apparatna, wonld be 
required and tho aipenae Incurred would probably be 
ont of all proportion to the value of the reaulta ob¬ 
tained 

Thla theoretical acbeme haa not formed the baila 
of any practloal experlmenta whloh have yet bera 
brought to public notice It waa announced a few 
moatba ago that H Ruhmer the well known electrl 
clan of Berlin bad eolved the problem and that bla 
apparatna coating an enormoua lom to conatruot 
wonld be the principal aftractlon at tha Bxpoaltlon at 
Bnuaela In 1910 No detalla of the apparatna bow 
ever have been pnbllahad We know that It employe 
aeloBlum but we do not knew whether It uaea one 
wire or many wirea 

la hla atalo of the problem It aeeme particularly 
intereethig to note the aolntkm propoaed by two 
rrenoh Invmitoh M RIgnons and Prof Fournier 
Bome of wboee experlmenta the writer baa bad the 
good fortune to wltneaa 

Rlgaoux and Fournier have Invented two typaa of 
apparatna The lint la daaigned merely for demon 
atratlon and neoearitatao the employment of many 
wirea It may be deaorlbed hrla^ aa foUowa At 
the tranamlUIng aUtion an object (a large letter of 
the alphabet for example) la atrongly Illuminated 
and Ita hnaga U proleetad by a lena upw a frame 
eeiitetiiiiig a number of aalanium oella each of whloh 
la oonneotod with the receiviBg atatlon by a aeparate 
wire Mach call, and tta wire, Cranamita a current 
ptepertlenai to tha hrlghtnaao of the part of the Im 
age proleetad oa that oMl and the eomapondlng part 
of tho obleat At tha reoelvlBg atatlon thaae ahnulUp 
nabua onmata of unequal Inteoalty travurae an equal 
number ed iHtlo eadlab and thereby unoover the aame 
number of Rttlo mlrrom to aa oxteat proportional to 
tbd atm^rtha od tha varkma ourranta Baama of light 
rKaefad by thdau tafrrora an prodaetad on a aomea, 
rtda by Bidab toMni paUtea ud nrloua dagrem oC 
brii^thf. prapoatMobal Jp that ad thi eorraapondlng 
farla ad tha obiaet Bnal a buiy tega numhor of 
aalmium aallo, wtma, tem, had mlrrara tt would bo 
paaalblo to tratimlf aipMara irlth flaa dolafl and 
fbdhr vpintimi ad ««a, fdh ahbarlmeitai Maaa- 
bfW* h rntmr la aumtaary a»a 


erude, but qulta oonvlnclng Tho multipliolty of wlrau 
la a aerloua dafaat, which tha invantora beUeve thay 
have found uieana of ramadying In their aecond appA 
ratua whldi la In eonma of eonatmctton and la lUna- 
tmted by tha aeoompanying diagram At the trana- 
mlttlng atatlon tho raya of the Inmtnona lource L are 
reflected by the mirror Jf upon the object 0 the image 
of which li projected by tho Iona I upon the frame 
of aolenlum oella T (The dlagnm ahowa n frame 
of eight celle and an object divided Into eight equal 
eqoaree Two of the equaree are white aod their Im 
Bgee Illuminate tha two correapondlng aelenium cella ) 
The very week cnrranti tranmnltted by the aelenium 
ri ill are eent Into the relay R where they let Into 
motion mnoh atronger eurrenta, the Intenaltlee of 




which are proportional to thoae of the lelenlum cill 
currvnta to the lUumlnation of the reap* 1 live lolla 
and to the brightneaa of the correopondlng pans of the 
object 

The problem la to tranamit all of Iheae eurrenta 
through a alngle wire without confnalon and to re 
celvo them and cauae them to act aeperately and 
■ImoltaneouBly at the receiving itatlon For Ibli 
purpoae RIgnoux and Fournier have devised the fol 
lowing arrangement The curronta are conveyed to 
the contact pieces of tha ooUecter 0 from which they 
are taken tuKoaalvely by a rapidly rotating wheel 
which is connected with the receiving etatlon by a 
single wire 

Let ua for tha moment disregard the queatlon of 
apoed of tranamiaaion and oonatder the meani by 
a hich theee euccomlve eurrenta are received 

At the reoelvlng elation the light of e lonroe L 
polenxad by Ita peaaage thrangb the Nleol prism n 
travereee the tube ( which Is Ailed with carhop dliul 
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phide, and then falla upon a aeoond NIool prlam n*. 
ahkh la cromed with reaard to the lint prlam The 
tube la aurrounded by a coll of win B which la con 
uected with the wtm coming from the truoamlttlng 
atattoo Hence the enrrenu which truvene the eelen 
turn cella tor tha timnamlttsr flow anooemlTaly through 
thla ool' and produce ao dectro-magnotlc roUtlon of 
tha plane of poUrlxatlon of the light which la paaa- 
Ing through the carbon dlanlphtdo to a degraa pro- 
poftlonal to the tUnmlnmUon of the pa r tloula r arian- 
Inm eall which la momentarily oonneetad with the 
Hne wire oaueing eerre^xmdlBg fluetnatloiu In tha 
iBtanalty of the Ugbt whiob eramea fNat the aaoond 
Nlurt prln «r This haem of Maht of vaiylng In 
tealdty laijs 1900 the eyundsr D ufltlch ntntM m 


ayntflmnlam with tha collector C at the tranamlttlng 
Btntkm, and which carries a number of mirron tt, 
eqnal to the number of selenium cells Hence each 
mirror nflecU a quanUly of light proportional to the 
Ulnmlnation of a particular wlnnlum cell and the 
brlghtaem of the correeponding part of the object. 
Tho mirrors are so arranged that the light reflected 
by each falla on a dISerent part of the wreen S on 
which la thus produced a mosak pkture fanned of 
palehea of varlena degrees of brlghtnem of the object 
exposed at tho tranamlttlng station 
It la possible to transmit and make otsibl in thla 
manner employing a single wire an Image produced 
b\ aevani thouannda of selenium cells* Tea There 
U no dlfllculty in oonatructlng a frame of 10000 or 
more selentum cells each 
connected by a separate 
wire with a collet tor 
which nmprises an equal 
ly large numb r of con 

„ . / I ber that the frequency of 

\ J allei nation of an altemal 

lag lurrent often exceeds 
** 100 000 cycles per second 

It becomea evident that 
10 000 currents mn bs col 
let ted and transmitted 
snccesslvely over a alngle 
wire In a small fraction of 
a aecond By the employment of 10 000 mirrors at tha 
r celving station an Image ttimposed of 10 000 patches 
of light can be projeeud within the same fraction of 
a second The different parts of the picture will 
I ally be projected sucioaslvely but Ibey will appear 
In he simultaneous owing to the pciHlHleotu of Im 
preaslona on the retina of the eye If tho projection of 
the entire picture Is accomplished within 1/40 second 
and the apparatna ran be so construe led that ihig prar 
eas will be repeated indefinitely giving the appear 
anc!o of a perilitent picture Inatead of a fleeting 
glimpse 

Hitherto we have aiippesed the number of mlirora 
to be eqnal to the number of selc ntum c ells It may 
be found iioasible bowc ver to diminish the number 
of mlrrara and to operate each mirror incceaslvely by 
the currents from several cells This modlAcatlon 
c onid donbilcMa Involve complications and dlfflcultlsa 
In roust ruction which wo need not dlacnaa For the 
present It snffless to show that the problem of vUlm 
at a dlatance by means of a single wire connecting 
tbe two BlBtlona baa been solved by MM RIgnoux 
and Fournier In the practical icwltietlop of tho de- 
rlred result the Inventors will heve to reckon with 
the phenomena of self Induction Interference and the 
electric Inertia of selenium but these are familiar 
technical difflculllea which will sooner or later be eur 
mounted 


Tbe distinction of studying icaturnl blatory under 
Loula AgnaeU In the laboratorlse In Cambridge le 
one to be highly appreciated and of the many 
eminent naturallsla who were ao fortunate as to re 
rcice their Arst Inspiration under the guidance of 
that nnowDtd master many It not most hays 
ceased their activities Of the earlier students 
Brooks Hyatt and Packard have joined the silent 
majority Alexander Agassis Putnam Beudder and 
VerrIII are fortunately slIU with us In the happy pos 
session of an aaeurc-d fame At tbe dose of tbe elder 
Agassis s career he establlshml a summer school on 
I>eDlk 080 Island end of thocs who studied there two 
have Bcblered oopectal distinction Richard Rathbun 
the Assistant BcMretaiy of the Smithsonian Institu 
Mon who Is now dlreetlng tbe octhltlcs of a score or 
more of veonger men In the work of the National 
Musonm and Devid Starr Iordan who presides over 
the destinies of the great Stanford ITnlverslly in (?d 1I 
fornla Prof Jordan has besn called to presld over tho 
meeting of the American Aasoclatlon tn bo held this 
week In Boston and of him Is the following brief 
■ketcdi 

David Btnrr Jordan waa born In Oalneavllle New 
Turk on January 19th 18B1 and grew up on hla 
fkthsrs term In Wyoming County receiving hla early 
education In achools In the vicinity of hla home In 
1961 he ontored Cornell and there devoted himself to 
■clentlAo stndlM developing e special Interest In bot 
any In which branch he was made inslrnclor In his 
Junior year and oonttnned to hold that plaoe until ha 
was graduated with the degree of M B In 1RTX 

He was called to the chair of natural history In 
Lombard TTnlverslly In 1ll7> a place which he held 
fOr a year and then accepted the prlnrlpolahlp of the 
Appleton (WIs ) (V>IIeg1nto Institute He then entered 
the Anderson School on Penlksae Island as a student 
and lectured there on marine botany during the sum 
mor of 1979 Tt waa there that he came under the 
Inihienco of tho elder Agessir end began his studloa 
(Oontinasd on page 10 ) 
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The clolbCB-lIne benier which li illiutnted In the 
■ U xUpted to mpport • Dam* 


■Ml oM 9fla vttk iMitlMr «■ Hit to mm* «Mi < 

whM tho OHM on oter itnia. rutut* hMoirttk 
ti 0 BMT turn, ot idhMt potac vttk ilmc mUMi 
jollity M eoutraoMI M to oppoM Ip fu i tiy pM^ 
•t the ntftoiie poettloM wUeh the pOM um mmm 
with rototton to eoth other. Fls> 1 Ihein ■ pT 


ihow two dUfenat tome ot pileo. Bedt pile ooBileto 
of o web A, tnniiehad with e polr ot fieiigea tomed to 

lntArW4r wlik ttiA /tf fh* f 



OLOTHU-Lin BAieU. 


In the cooetmctloa ehown in Pig. I, the right nni 
letthand ende ot the pile dlller In denlgn. Hie left- 
hand end baa a wide tapering flange B, that la bentito 
the tom ot a hook, end e ehort, alightly eurred daage 
0. The right end of the pile la aomewhet alinlhf la 
form, the flange g being eonred to approximately the 
aame torn aa flange B, hut the flange t> la coaeldeTtldy 
longer than the flange <7 Fig. S ehowa a preferred 
conatmcUon. The Interlocking parta are ot the aame 
dceign, except that they are made In right and left, 
hand forma With either deetgn the Interlocking 
flangea will rigidly be retained under pnlllng atialne 
at whatever poeltlon the parta may aaanma The pllaa 
ere of ilmple conitmetlon, and may readily be rolled 
In rolla ot proper dealgn. The Inventor ot thla piling 
Is Mr William Nellaon, ot U7P Montennm Street, 
Pittabnrg, Fa 


her of clotliio I Inns at the aame tima and yet pormlta 
or taking up the slock of tho Unoa Individually or alto- 
gntbnr when desired The Unoa are attached at one 
end to a lixud su|i|>orl, while the other ends are con¬ 
nected to ssitarate reels, all of which are mounted on 
a ilngle ehaft that may be wound up to stretch the 
lines tsuL The shaft, which la Indicated at A, la pro¬ 
vided at Intervals with square aectloni adapted to lit 
the equare borei of tho reela B The ehaft la monnted 
In suitgble hrmrkeU attached to a wall, and at each 
end la provided with a ratchet and a orank, ao that It 
may be ironnd np to tighten the Unea. Blarh line la 
provided with a hook at one end adapted to engage a 


•AMUa ttOFPXB. 

A novel tom of gaamaln itopper la Ulnatntod In 
the acnompanyliig engmving. It conaiata ot a flexible 
diaphragm monnted on a eollapalbls apring frame, 
which may be expanded 111 the gaa main by exerting 
presinre at two diametrically oppoalte pointa. The 
spring frame la Indicated at A In the lUnatratloa, and 
when In collapaed condition la elliptical or oval In 
form. The diaphragm attached to the frame la ahowii 
at B Connecting oppoalte extremltlea ot the oral 
abaped apring frame A are a pair ot teleacoplng mem 
hem 0, to which the opaTatlng handlea D and B are at¬ 
tached. It will be evident that when the handle S b 



comispondlng eye In the bar B, which la made fan to 
an opposite wall or other support Whenever It Is de¬ 
sired to take In one of the lines, or to tighten It or 
looeen It with rospecl to the others, the reel on which 
It Is wound Is moved axially until It clears the iquared 
section of the shaft A, and Is then free to be turned In 
cither direction Whenever desired, the bar E may 
ha released from Its support and the lines wound up 
A cover piece D may then he dropped over the reela 
to protect them from the weather A patent on this 
ctothee-llne hanger has been obtained by Mr George 
T. VanBlper, 1E2 South Ocean Avenue, Freeport, N T 


dmwn upward and handle D pressed downward, the 
member 0 will telescope, drawing the trams A Into ol^ 
ontar form In order to provide for opemtlng both of 
the handle bars slmultaneonsly, a croeahead F is fitted 
to the outer end of the bar D, and la provided with an 
aperture throngh whleh a threaded bar G la adapted 
to pass The bar 0 terrolnatea In a hook, which an* 
gages a link secured to the bar E, and a thumb nut 
threaded on the bar O and bearing against the cross- 
head F aerves to draw the bar B ontwaifl, and at the 
same time to preae the bar i> inward, so as to prsM the 
stopper Into tha circular form In use tha stoppar la 
bitrodoeed Into the gse main through an opening; and 
tncllned with its lower end extending toward the end 
from which the gaa is flowing. Tbs oporatlng ban 
project through tho opening and when the thiunb nqt 
Is tightened the frame la brought to a nearly vertical 
position, as Indloatsd In tha drawing, thus I>1ng croas- 
wlse of the main and eSeetually stopping the flow of 
gas. The Inventor of this improved gaa-maln stopper 
is Mr Patrick Goodman of 157 But IlSrd Strset, Now 
York city 


A BOTXL BXTEOS Et OOiaBBm fl 


It Is oustmnary to huUd casks with tapering aldee, 
eo that the hoops which bind the staves together may 
be Jammed lightly In plmoe. This makea It aeosaury 
to shape the stavea, which entails oooalderaUa waste 
of material and much trouble In aaaembtlng and bend, 
Ing them Into poalUoa. Another disadvantage Is that 




One of the defects ot sheet steol piling u heretofore 
oonstruotod is that the lntorlockli.g edgea which con' 



the lecUonal view, Fig L 
wnea ue rings are driven down tkar 
act u wedges to Jam the hoops tightly, ao 
H to hind the stoves in place. In order that 
the ring may contract In diameter u It Is 
wedged Into plaes, It Is made of wire or a strip 
of metal that It ortnkM «r bent Into a tlgsag 
form. This lightona the eonstmaUon, and prg 
vldea n better grip on the hoops nnd staves. In 
many trades small ktv and eaaka of moderate 
else for liquids are required, hut their high 
price and the out of machinery tor making 
them Is prtdtlMttve for many pnrpeaea. Tbe 
eahks here dencMbcd are especially saited to 
meet tbe reqatrsaento of neb tra^ hauato 
after the atsves Sad heads art prepared they 


tlag the groauas) ta 
lag SB InsxpMsIvs eaft at attractive aad flg 
lahed appearance. The inveBtor qd this nofU 
eoastoaetlen is Mr, WlUfoto BsalfcM M j^Asg^ 
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■at, and a MdakartM'Ml Itob W fkg' 

k M dUbtoWM to«g to Ito 


la idaoed over the {date, and to protoet tie drawing a 
tUn ptaM ot ptMT la j^aoad over It. Tha afon 



lined U then flUed wHh tho Iron haUa, wbUh ne flnk 
on the under side to prevent thmn from rolling 'nw 
magnetlaed plate converts the halls Into tomporaiir 
magnets, causing them to cling to the plato aad to 
each other. After tho area ot the drawing la filled, 
the bans are taken ont and placed In a meunrlng 
frame, u Indicated In the engraving, aad the nmaher 
ot square Inohu occupied by the balls is saoertalnsd. 
Tablss are furnished which permit ot reducing the 
squsre Inches thus found to the scale of the drawtag 
thus giving the ana Mught withont any calonlatloa. 
It will be obaarved that tha aids mambart ot the msaa- 



uring frame ate eallbratod, and the alldlag croM-bar 
Is provided with vernier soalsa, so that tbe ana oeen- 
pled by tha balls may he obtalnsd with exaetltnda. 
The CBM wltn which any given area can he set on lint 
trial should make this apparatus valuable to engtaeera 
and surveyors. Ths nppaiatw Is adaptaMs to Irraga, 
lar u well u regular anTfSoea. Tha tnvontor ot the 
eras finder la Mr Alfred 0 Freeman of Norton^ Yg 
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{ConvluOod from pwe A) 

J data. Tbe air fa aar tma 
amplementat (all that va can fat b 
jour Innaa br fomd InaplxattoB); Ndalj 
(that which paMca la and ont In nc 
braathlDf). reiervp (tha air which can I 
be expelled In lOroed expiration), and re-| 
iidMU (which teinaiBi after foroef 
plratlon) Agmln, the pulmonarr fnno-i 
U In obedience to the phya^ law; 
of tbe dlffoalon of fnaea, by which a 
llfbter gaa (Inaplred air flch In oxygan) 
land a heavier laa (expired air laden with 
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place and replace each other From theae 
phyalologlcal facta vre comprehend that 
all the air Inaplred la not at tha end of I 
tbe alven Ineplratlon taken into tha nltl-j 
mate air realclei, nor U all the vltlati 
air conUlned In theae air raelelaa ex-1 
1 from them with a aingla axptt*-l 
Thue, In any event, pore oxygeii 
wonld never Immediately reach Ita nltl-' 
male deatlnatlon la the air veelclea. It] 
would In fact gat to them pretty mnch 
tempered, at In tha normaL Nor la pare 
oxygen—00 I would Infer—evor aupplled 
artlllctaUy for Inhalation, If It were. It 
would probably not be reaplrabla for any 
length of time, and wonld be poalUvely 
|lii)nrloua. It Ita uae were petaleted In 
t now tha uae of pure, unmIxed oxy 
gen la being advocated for human beinga | 
who are In nowlae 111, and there are 
cumatancoa In which each procedure | 
might appear Inatlllable For example, 
Prat W A. Andaraon, a collaborator with 
Prof (Alttenden of Tale, relatea In tha 
Amaiiean Phyilcal Bducatlon Review of 
Hay, IPpe. In hU article on “The Uae of 
Oxygen In Mountain Cllmblna," that hla 
party, leaving Mexico City, aocended Popo 
[and Ixtl, both of which mountalna are 
|above 17,000 feet high. Popo la the 
to climb, and woe negotiated In the 
or weather, yet It preecaied thaj 
greater dlfllcultloa, and the party anffered 


dlatraoBlni dyapucaa oa the air became I 
progreealvely rareded On the other 
hand, when Ixtl waa negotiated, oxyi 
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jothar athleta, Mr Jodt, attar hteathlag 
oxygan for tbraa mlnataa, ran half a mlla 
In one mlnmo and fUtydlvo aeooado, 
allghtly beating hla record. 

I am not mnoh Impramid by 
thaao aohlevemanta I think, on tho een- 
tiary, tha prallmlaanea to thorn vrero 
Oxygan la a atimaiaat,* 
It ta for 
ortleo that Dr. 

In atbtatloa. Thta ta enpeetally 
for yonng men. who an geaarally 
onr athletea. Tenth ahonld need no 
■tlmulanta. Wo oboerva, moreovar, the 
oxygon ta given befon a rtea, thta ta dw 
cldedtar both nnaale and unphyaleloglcal. 




IW ■WbM rtrrlra R T Omwl 
PnriD* Mrtia, J p tlinkeil 
’for l•n!!it rowf 

nwt r^at^iw or nromioo volox ft 
DMtrr o B. I- 

“'•rnkttSSC! ' 


condenaani were naed, and by breathing 
thta gaa the top woa trlumpbaatly 
reached with but little of tho dtatreaa 
that woi experienced on Popo ft theoej 
flndlngi are corroborated, the one here. 
tofon abeolutely Inaurmonntable dlffl- 
! culty In acaling the world'a blgheot peaks j 
thouM be eliminated, even Bvereet 
(84,000 feet) should be conquered, and 
almoat any fair climber should be able 
Id that flag aUeg«d to have been 
planted stop Mount McKinley 

t otlier procednree are being advo.] 
cated which do not appear to me so Juatl 
flaUo For example. Or, T,conard Hill 
I haa been oeeklng to prove that ox^en ta i 
I more ouatalnlng than sir, bti experi- 
menta demonatrate that after the 
thta gaa one may bold tbe breath more 
than nine mlnutee I do not know what 
proportion of oxygen woa used In Um ex- 
'perlmenta, whether the gaa i 

, or whether aome compound of It I 
omployod. The reeult atated ta ofj 
M amoalng, but It 
Trained and expert awlmmen remain 
under water a number of mlnutea, when, 
of eourae, they have to hold their] 
breath If memory aen 
onco oaw s n 
In a tank under water twenty minutia. 

Dr Hill eonrludea that by taking oxygen 
before a qnartar-mlle race, an athlete 
•bonM be able to hold hla breath during 
the whole race, and devote the 
thna aaved to faster running Bomerwhat' 
more than a year ago. Dr Htn reportod 
experiments be had made which he be- 
Itevad would lead to the hrenUng of gth- 
totte records, and hta work was no doubt 
tho IneonUve to like expertmenta rtBeej 
mode in other sclenUllo centarg. Pr 
HUTS taperhnenta led him to think dmt 
the pnntlng nnd dlstraai of athtatM UMgkt 
be largBly mitigated by bregthlgg oxy¬ 
gen deeply before and nfter n rn^; tha 
former to p{P«Mt dtatrina and to to- 

cranoa nmatag pewata, UtoJWtM tor#-.. 

Itava Hfkatavar dtatrigp M tf4v 
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Incraaae ta abnormal, as ta also tha an- 
peadtture of eaargy. Nor are the lo- 
) without dtaaatar Do not oor atb- 
yonng men, aa It ta, grow Into ma- 
]tnrlty with bad enough haartsT Bvery 
doctor muit give melancholy testimony 
that such ta tho case But hm we are 
advised to atlmnlate unnaturally a heart 
already functioning to Its limit And it 
ta nnpbytlologlcal to give any Btlmulant 
before a teat of strength or a trial of 
enduranea, capabiUtles are thus per- 


atlmnlants—< 


like—ahonld be given not he- 
journey, or B 
mountain ollmb, lu order to reatore tha 
eoonomy to par attar the undue exertion. 
Here ta a matter which Beema to me not 



MUKW ^ hw: 


Beeldeo, thta “doping" of conteotanta 
] before a race ta nnaportamonllka. Teeta 
of physical brawn and endurance are 
legitimate only when they are mode un¬ 
der normal oendltlona—thoae tn which 
human life must ordinarily be lived. The 
tmo sportsman will countenance Bthta^ 
Ics only when tbe oontastant depends tor 
suooeos upon no other factors than hta 
jbettar physique and aupertor aklU. Oxy¬ 
gen stimulation would pooolbly moke an 
short-winded. 


span of a glvaa eontast; but for all 
that be wonld be tha poorer and not tha 
r man. It may bs recalled that some 
yaare ago a bicyclist “made” a mlla la 
tea than a mlnuta, behind a laUway 
train going at that rate; a smooth beard 
oonraa had been laid hetwsas the rails— 


the lost car, within vrhlch tbe rlAar kept 


SMtated by the anctlon exerted by tha 


rightly held hta record to be valuoUia; 
'for it was aehtaved under nnnatorml eeto 
dlttma, not under anch as must ha 
LiimiiI and grappled with In aatuiu. 


MTU rkSfe tmtM. 

(OouNauad from fide tt,) » 

|of flahoa ta tha knowtadgt.at whfah ha 
sow stands a)noa| tha vury teraaout ta 
thta opuhtar. la IflBi ho ^ otteted to 
the prutaptordhlp of bUkigy ta Buflar 
Ttataanlty. whtah-ptaM ha than ba)d aa- 
meotf.) 
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Scientific American 


RUBBER. HIT 


Dr Jordu’i treat knowMt* of flihea 
iraa earlt taken adrantata of br the D S 
Bureau of Flahrriee, and from 1(77 until 
lie want to Stanford TTnlvenltr he aerred 
u aaslatant to the D 8 Flah Commli- 
ilon, BB It waa then called During 18t6- 
he waa a U 8 commlaatonar In charge 
of fur aealing Inveatigatlona, and in 1004 
waa giTen rharge of certain Inveatlga- 
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the Parinr, frequently rlalllng Alaaka, 
Hawaii, and faraway Japan, making 
large rollectlona, aelectlona from which, 
eaperlally typeo of new forma, hare been 
depoalted In the II 8 National Unaenm 
Of the puhllratlona of fhia Inatltntlon, he 
prepared aa “Contrlbntlona to North 
American Ichthyology.** three bulletlna 
entitled reapectively I “Review of Rall- 
neaqne'a Memolra on North Ameritan 
Flahee*’ (1877), II A "Notea on CotUdw, 
EHheoatomldw, Pen Idle, Centrarohldm, 
Apbododcrlda, Doryaomaltdie, and Cy- 
prtnldw, with revlalona of the genera and 
deaertpUona of new or little known apo- 
rlea’* B "Synopala of thiTBIInrld* of the 


III A **On the diatributlon of the 
ea of the Alleghany region of Booth 
olina, Georgia, and Tenneaane, with 
rlptlona of new or little known ape- 
’* B '*A Synopala of the family Car 
omldjp** (1878) 

e haa further enriched the many vol> 
• of the Proceedlnga of the D 8 Na- 
al Muaeum with accounta of hie dla- 


otatlon of being the foremeet author 
on the aea faona of tho Paclllr By 
however, hla greatnat contribution to 
Smlthaonlan publlrattona la tho well 
wn Bulletin No 47, which ho pro¬ 
wl tn co-operation with Barton W 


watern of North America, 
lathmna ttf Panama In It 
885 famlllee, 1,438 genera 
, and 8,883 apectea and aub- 
lapeclea It forma four octavo rolumea 
covering 3,313 pagea with 398 platea. In 
which nearly 1,000 flahea are llluatrated 
Dr Jordan la alao the author of "A 
I Manual of Vertebrate Anlmala of North- 
era United Btatea**, “Animal Ufe“, 
I “Animal Forma”, “Food and Game 
Flahea of North America*', and "A Ouide 
to tho Study of Flahea.** Several of tboao 
worka ware written In aaaoclatlon with 
hla aclentifle coHeagnea of the Bureau of 
Flahea and Stanford Univeralty. 

Hla more popular oontiibuUona to lit¬ 
erature Include the following worka In 
book form “Science Sketchea”, *‘Foot 
I notan to DvOlutlon”, “Care and Culture 
of Men”, “The Innumerable Company", 
|*7mperlal Democracy", **The Phlloaophy 
of Deapalr*', “Voice of the Scholar*', 
“The OaU o( the Twentieth Century", 
I “Tim Human Harvaot", "Bvolutien and 
lAniaial Ufa”, and a alngla volnme of 
I (OondatM on pope U.) 
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A »» UU Of TBI KXAK UdniE 

I P In Ihr dty* at the perfetted yuaitrupledspwuloii 
eleBni enslne, anyone hod ventured to ciitioUe 
the typo na bolng very Inettrlent aa a mean* Ol 
vxlntctlna the heat eneno o( the eteam that 
piMiH-d ihTouah It, he would Jiave been coneldered aa 
hypercritical, to nay tho leait And It he had ven¬ 
tured to predict that within a tew yeant, by loterpoe- 
lUK a curtain device between the low-proaaure cylin¬ 
der and the condenaer. It would become poaalble U 
abow an Incrvaaed economy of from 2G to SB tier cent, 
and, In aomu caaei, to Increaae the total horee-power 
output of an engine by from TO to lUO per cent, he 
would have been regarded oa a vlalonary Yet It la a 
foci that thia doubling of tbe capacity of an engine baa 
actually been arcompUahed, aa atatad In our editorial 
of XlecemiMr IHth, 1409, deacribing the remarkable 
work being done at tho Fifty ninth Street power ata- 
tlon of the New lork tubway ayatem 
U la no eaaggoratlan to atata that the low preature 
turbine baa Introduced an era of Improvement In 
Btenni-englne practice which la deetlnnd to mark an 
advance In the art, greater than any recorded during 
the paat pentury of tbe hlatory of thla great prime 
mover, and wo tay thla with full appreciation of ihu 
progreaa that woa made with tho Introduction of com 
pounding and the later multlplo-ospanalon euglnua 
A century ago, oa we recently ahowed In our dia 
cuaalon of the low preasure condenalng engine* o( the 
time of Robert Fulton, bollen were ao weak and ateaoi 
pretaurea ao low that tbe condenaer waa an absolutely 
neceeaary acceeaory When Iron and steel plates be- 
lame available for boiler manufacture, there wan a 
corrMpondlng rise In steam preaiuro, which led to a 
gradual abandonment of the condenaer and a tendency 
to obtain tba desired hone-power by working on tho 
higher ranges of preaaiirn. Tbe higta-presanre engine 
eabnuetlng directly to tho alnioaphere was, of rohrae, 
an extremely wnatefnl device, and tbe Invention of the 
lomponnd engine wu logical and Inevitable Then 
followed tbe triple and quadruple euglaee, tbe limit of 
expansion being rent bed when the low-preeenre cylin¬ 
der became too large for practical pnrpoaea. It a cylin¬ 
der were built that would carry the expanalon of tbe 
BtoaiD down to thn full theoretical limit of reclproeat- 
tng^nglne efflclency, Ita dimensions would be exag¬ 
gerated out of all proportion to the rest of tha engine; 
tbe weight would be enormoua, and the loaaea through 
friction, and bciauoe of the great radiating anrtooe, 
would be problbltlvA 

Tbe steam turbine, on tho other hand, la partlou- 
Urly adapted for accommodating the great expanalon 
cf tbe Bteam lu the lower ranges of presaure, ]uit aa 
the reciprocal Ing engine la belter suited tor develop- 
log the expanalen In tho higher ranges Thn turblna 
looaea in the higher r|pgo8 are largely due to the fric- 
lion of the rapidly revolving bladoa In the atenm at 
It* relatively high denalty when under high preamire, 
vberoaa akin rrhthiD la not a terlons factor during 
the exiwneinn or aleam in a htgh-preoeure cylinder 
At the lower prefsuree the steam haa a amsU dasaltyp 
and the akin frletlon loesea are Incosoldenble. Again, 
the great drop In tomporatore In a low-praisBt* cylin¬ 
der induene rapid condenaatlon, and gregUf ndacea 
the efficiency 

Hence, If will bo been that tha reciproeatipg engtoe 
working 00 the higher ranges of preoaore and the 
tatWne working «o the lower ranges are the oainplo< 
lOenta, the one of the other, and whan artlag In ootO> 
blMtjhjn tern on ideally eoonomleal arrangement 
list fMCi of appUcailon of the nigw gyftein la ladk, 
nnd the twWne la winning book fbg tOMlhf' 

work lA doormous amount of heat Wkteh 1^0^kT^nu^y 
kst in retorting onitad |itlk« gltM warfe% 


baa baoMik Vt rka’hS tdihito to tkowiM ^ 

on (ho power betwaan^ nyiin^ar wRdw." 

denset. The .‘^eamaipa In Oto woM.A''' 

under eonatnmtlon, tmtcnibotfy Qit aamocoBdimUl^', 
In UMtr endAN lucoa. In theoo days of anxla^'ovi^ 
tba,ntdtU dOplktlMi of eofc Mitwtal reaoorceg, thg iMw- 
IHaiy Aoaa tnrhiaa mnat bo welcomed as on* of 
^reMaat conaervera of onr auppties of coal and Ibpild 
fnoL 

BAKB TtAFBf St IMT OmYXYtt. 

B y the action of the Board of ffiotlmato at ^ 
cny, whleh, on December Srd teat, ‘paied k 
rdaolutlon anthoiistug (he Pubfio Service 
OonunlaeloB to lay oot a moving plntfom 
subway In Thirty-fourth Street between Second gnd 
Ninth AVonoee, tkerw wilt be given an opportunity tk 
test a ayatem of trangpartaUon which we hath alWUyc 
considered to be Ideally adapted for fdleving the 
crowded InUBe cendUions In eengeeted eentere of large 
rlllae 

By tar the moet cfflolent means of moving mhlerinl 
In bulk la tha bell conveyer For traaopoitlog ma¬ 
terial mat U in a more or lem Snely divided eondl- 
tiou, or made up of a large namber at amall aoparata 
uniu. auch material, tor loitaape, as grain, eaqli or 
Iron ere, tbe brtt eoavsyer is raoognlged In the In- 
dualrlal whrld aa having no equal—provided, of eoarae, 
that the distance to which tbe material la to be car¬ 
ried and tha epead are not exceealve. 

The moving platfc^ ie practically a continuone 
bolt conveyer for the conveyance of e large number of 
poasengera at moderate speed. It conslata of abort 
lengths of platform, coupled together, forming ao and- 
teea chain which la kept in ccmtlnnous motion In 
the Thirty fourth Street subway there will be four 
parellel rows of platform, the first, adjoining the ata- 
tlon platform, moving at three miles aa hour, the 
next at six milea. the third at nine miles, while the 
fourth, which will be entirely covered from end to 
end with seats, will move coatinuouaty at twelve 
miles an bour Rntrancea to the moving-platform sub¬ 
way w|^ be placed at every iatereecUng avenue or 
street, oa tbe ease may be The eapaelty will be 73.504 
seated paasengeri per hour In one direction dnrlng the 
ruab bour, aa agalnat UJKlQ seated poasengera on tha 
eight-car express train service end 7,500 on the dye- 
cer local train aervh-e of the subway, and as amtntt 
16,1100 standing and iMated pamengere per hour on 
the express aervtce and 23,500 on the local eervicc 
In a recent commonlratloa to tbe Public Benrice 
OommlseloD by Ita chief engineer, Henry B Beaman, 
tbe odvantuges of tbe now eystem are atetod to be- 
FIret, a vastly Imreaacd rapacity and aeaU for all 
IHiasengera, second, absence of tbe delay incurred by 
salting for trains at autlon* ainco tbe train is always 
there and lonatantly iiiuvlug third, tho fact that paa 
Bongera may board or leave thn train at any point at 
will, and that Instead of placing stations one-third of 
a mile apart, ns on the present subway, they may be 
placed at every cnias atrec-t, or Indeed nt any Inter¬ 
mediate point Furtberntorv, the subway exmetruethm 
may taka the form of a continuous arrade, thus pro¬ 
viding an additional butlneea front for dtaplay odd 
shopping purposes. 

Although the moving platform speed of twNvo miHe 
per hour may seem somewhat slow ea compared with 
the running speed of a aubwair train, the dlffiereMee la 
not nearly ao great as wight be anppoeed, agd, Indeed, 
over the shorter distances, is entirely In favor of 
(he new system. The Commtsalaq's englnoer ffiida that 
for all distances of lees than (our mllep the moving 
platform li a quicker and more convenient mode of 
conveyance than the local train eervles, or even qukdi- 
er than the local and exprees service combined, a 
pamenger reaching Times Bqnare Station. Forty- 
second Street, from any local statkm eonth of Kour- 
teentb Street quicker by the moving platlOrm tbaa by 
the local and exprees trains Of the present aabwayt 
The local trains ordinarily avenge. Including afcK 
about nttsA miles per hour, and twelve mUes aa> hour 
during tbe rueta of traffic It tUe rtioh hour eerrioa 
la Compared wKb a pIMfom s{Med of tweira giUah the 
platform will have tkh a^vantnke tia ejl dlatjMt^ 
beeanae there la no iraBt taUrval to wgH k^ 'Ro 
distance between ttnt<e«e4e wafk. 

To our mtud the prl^j^M ^l^euXy wW 
system wfll be lU ae^tt^OUJuif p nae Ongera to 
fren one surteoe to naoa^llMit U 
anhour faster WaM;£gilJM^ 
o(-ample eeatlag 

and total nboen^ ^ 4l1p%.|o Rlil 

avoidaiiee of tbe, pye^, ipriiteMM 
might anticipate i b f i^ nii c lj afi 
tolUlc to mahe 

Xxperteaee wfQy’enMim kmfftor. 
tk»t tWk mwjgi- 


Narth-IWrt«i«'4lf4 
UmdoB. BrMtof knd 
roa<|h lia«e Mrw Jtomt ^MkglnAly 
operattoo to afend dug for reftiM n 
the relative aUBcmles and afraunffitli 
eteam and by olasiytolty, and tkb 
given at a raoenf meeting of to* IdWtodatakt ck^lldirtt 
Bngltteen prove tbgt tbe nd^dtoA 'df eleeMb - 
Mob hoe bksB ukUadkUi^ Itottted- A:imp$tWit ^ 
tiiree yeun' otoMUtm jtte Iter# .tteawny 
Mbr metb^ ehqWs thU Ike le wijyl j^ i ^aBd jif 
peUaea kkve tMHU euWddetaMy radmtoA FurtliMrnttyjk, 
uddtr Bteam tnottdg uge douad df- oM eori&if eU^ 
teat BkUUhiB tor tok teoxto dgd ttoxllt mllto'kt Dk 
.averng* atowl of 17% mllaa. pgr ho«NM whacean under 
siMtrto trtotiok 6 m potod df' todt qditigr etghtgliMt- 
tSM Add nlae tone* per ton mnvedjto* ton S.9 toUv 
u Ah dvera g i epeed of 42% mllee per Bour. Ite oont 
ef rndtotAlniegthe track Add rukdlMd img bead reduced ^ 
from 0.0804 of a tonny to 0 0044 ef g pawn pef drile. 
Under steam tncUon tbe rails reqsired ranewU Mtoy 
oarrylBg 4l mJlitott tods, uader etaetrto toactlto ttolY 
capacity la 47M, mllifoii tono. nrthenjMrd, AWto||^ 
cation has raised tba aretnas M tkav%WH$' 
RaUway. Inejiidliit «to|if. fnte M-0 to 14.1 mllw Aw 
hour, the number of ton-ml)ea per aMUn has goat np 
from 44 to (7 mlUlon, and the total exptoeea per top- 
mile, erw with the toteraet on eopltol coot of 4 Im 
electrlo toetallUton reriUHMd to,- havw been rednoed 
from a844 to OJSS or a peudy. 

On those braaehea of tbe North Bietern RAUwgy 
that have basn eleetrllled, tha train mUeaga boa been 
doubled, tbe platform eapaelty of tha dteln atatkA at 
Newcastle has been Incteeaed, and the number jpf 
signal movamanu has bean reduced by OAohhlt. Thena 
adrantages, coupled with the higher ypto of aciceterAtlOB 
of the eleetrle tratop, hAvs wulrtad these modu to 
rany a traffic that would hava otodpletaly swOmped - 
the old Bteam aervloe, 

It to of Intoreat to note tbgj ip wrnneetlak frith th* 
eleotrlflcathm of a braneb Of Uw Midland ItoUway, 
taeu wbloh are being made of Urn relaUrs advantotoA 
of dlrect-curreat and alngto-phasa Cperatiou Been to 
show tbu noi only to the etagja pltqim tahlnf dare of 
the same aervlce os the direct eurrent, but tbat lb* 
weight of the trains hi only elIghtly'greater, sad tbe 
consumption of energy wmewbAt tom. It to to be 
hoped that our New York Oontral and New Havea 
ayateme, which are operated reepeetlvely by tbe dIreOt 
and tbe alternatlnd current, wfll make pubtle, tor 
l-urpooea of CompartooB upon a oonupoe bdole, the re¬ 
sults of the past two ye^ of elaetito oparattoU If 
tbeee figure* were given, together with the cent of 
steam opemllon of thoM same eeMnu of road, the 
eleetrteal wortd wwild he furatohM with A nuuto Of doU 
of cxcqAiettAl TAlee AOd Intereat, 

ysiBM A» Tn Ml Affinuf ayiarmt Mitritas. 

T ub prliee thU at* to b4 competefi foe by 
hAArieMhABetlr maoblnea At Lee Angelee 
(>aUmry lOtb to SOto) Ub t^ tolletoinitt 
|le,000 for the mAchftu^ tobleh, eirfyUg 
two er mof* j^eneiM, bruphi all wbiM'e i pen i f k tor 
durafjkm. altttude, UtotAnra;, tad ipfied; ^ • 

I7,ai« tor the machiM moktok tho beta «etai|j^jj»ta- 
gge In All eventa. iMtafwtkarmhohltaiwmMoik* 
all prOYirae toeorta and makes (tatesf qlto^t nf the 
conrM. ,^000 tor bysAktok helfkt rtoo^ -toUMM for 
hreakli^ endenue* raourd. ,‘ . 

|504#Kk tor (be otoepto’ta itata d teita tfft i totatos 
thf.ktoM to the ibttf# ffiwA AorttaTtai^ ff- 
qpirad to tagrtuigt to«ste,tauj«r ditai^ light 

yfimS 





23 




Sdantlfic AfnaricM 


i^imuuuNo. 

Mondj Dmmi tewtdMd «t BKQt. M*. Um 
H mMt #ood«a niMl tfw bnUt M tb« OaltMl Btetaa 
n« M «>M bM bMB DttMd. U « ilx 

aiatM Hboour of l,TM groM Umi. vtth o tout Imsth 
obtfiUotUbfMt Noxt to bar in flM ■Dooc woodan 
Toiidli In thn 'Wlllim L. DeagiM' with a grow ton 
naco oC I.TM 

n* lawinb at tbo batttaihip ‘ Utah at tba jrardn of 
tba NOW Tork flblp BolMlng Company Camdon, N J 
^ ter the time being, tba pomaaalon by the 
Onitad Stataa navy of tba largaat batUeahlp afloat 
Both thii ibtp and the Florida now being built at 
the Brooklyn navy yard are of 11 IK tone dlnplaoa* 
nmnl, and each will carry ten II Inch guna 
I bw ai d the cloaa of laat year the fonrmile tunnel 
through the Andea on the line of the new tranaandine 
railway between Chill and Argentine waa broken 
tbrongb The tunnel Ilea on the Chilian aide of the 
boundary line between tba two eountrlea and forma 
the aummlt of a new alngletrack road It la expaoted 
that tba tuimal will be completed and tba whole line 
opened In the aprlng of the praaent year 
Xa hla annual reiMrt to the Secretary of War Can 
Murray Chief of the Coaat Artillery annooooed that 
the difflcttlt problem of mining the wmten of tba 
race at the eaatam antranoe to Long Inland Sound 
baa at laat been aolvad By nnlng anchori of 1600 
pounda weight minea wt anecaaafuUy anrhorad at 
the great depth of 100 ,eet A oomplete nubmarlne 
equipment tor the race' will noon have been put In 
plM 

The Htiah Congo aectlon of the Cape4oCalro Ball 
way 134 mllw In length waa formally opened on De 
camber Itth It extenda from the Chartered Com 
panya termlnnn at Broken HUl to the aoutham fron 
tier of the Congo independent State Thlacompleten a 
contlnnoua Britlah Una of 8 147 milea north from Cape 
Town Work la In progreaa on an additional 160 mUea 
wblrh win probably be completed in the autumn of 

mo 

Tha*yaagna(d”of the Britlah nary which haa now 
undergone her triala with a maximum high power 
epeed of a fraction under 23 knota la the fourth 
dreadnought to be completed for the Britlah navy 
Har dlaplacemrnt la II 260 tona She caniea ten If 
Inoh guna diapoaad almllarly to tboae of the original 
Dreadnought that la with alx on the c<mter line 
and two on either braadelde On the toll power trial 
the coal conaumptlon per ebaft hone power waa 1 68 
pounda and the main ateam ronaumption waa leaa than 
14 pounda per abaft borae power per hour 
The Qnttad Stataa Engineer Corpa ar« engaged In 
aurvaylng the route of the propoaed Atlantic Coaat 
Canal from Boaton Maw to Key Weat Fla The 
acheme calla for a canal from Boaton to the roaat 
through Long Inland Bound to and acroaa New York 
Bay thence armee New Jerney to the Delaware River 
thence to Norfolk on Cbeeapeake Bay and thence to 
the lounda of North CaroUnm and Baaufort Inlet The 
law provtdlog for I hla aurvey caUa tor aurveya for a 
36-foot ahip canal trcun Beaten to Beaufort and a II- 
foot canal from Beaufort to Key Weat The eatimated 
ocat U 4106 000 000 

To tralDc acroaa the huge Culabra cut and 

to carry certain air and water malni a highway aua 
penalon bridge with a epan of 800 feat baa been built 
■cram tha cut at Empire Moit of the materUI for 
the bridge wae found on hand at Panama The 
itUfanlng truaa waa made up of 4 x 6 and 0x6 
timber and the towere were built up of 6 x II and 
I X 10 arooaotad pine timber bolted up In 16-foot 
kngtha The main eablea 870 feet In length are IK 
iorhea In diameter and have each a tenalle atrength of 
170 000 pounda to the aquaru Inch 
Tha managNmta of levenl rmlboada have fcdlowed 
tha lead of Jamaa J Hill In Impreaatng upon tha farm 
era the need for eoaeervattoa of the fortuity of the 
aoil and they are ualng for thla purpoae the demon 
atiwtloB foaln On* of the Inteat of theae equipped 
by tha FUBuylvaala state Oollece la being operated 
OB a dlvlalon of the FbUkaylvaBU Unea and otbar 
inatructlan can are foUowlag a route through Iowa 
and NahraAm Tba retam to tha rattroada for tbe 
outlay for thla antoiprlaa wUl oooalat In tha Inereaaed 
■mount of Mgfat brought to thair Hnw ■■ tba reanlt 
at oora IntaUlgeat tarmlag. 

ttm hd r ednelfoa ^ of tba artleulatad ooapottnd typa 
bSa^foada » pamiMa tor tba rtUnadi to greatly In 
Otodda tbn eHieUvtSeto of ailattag looomottTm wbldi 
bav* beoe me unadaipd to tba work dmnandad Tka 
BaUwta Leodmptflfo Worta hava reeaaUy mforStl a 
oamtoMbUoa lB«lnq M tha Oraat Noriham Ballwar 
Iff eodfd^ % to induda a aupartastar 

atol Itodwbldr ha^, dH^ dMW t/fM tha ectoto 
gl6a d foggnto kiwvtmm aagint It 

tonymr ton aBa 

ttparngathaibw 
ladwBtor banttoa 


li agtittdlM tldrt tha ootf owamBid 
ariB bo (wduead hr )ton^ ^ POT ooat. 


CLIXTRICITY. 

Tha MUbel petoa tor pbyake hae been divided thU 
year, <me-half balng given to Ougllelmo Mareonl for 
hla davetomnent of wlreleea telegraphy and tha other 
half to Prof F K Brann of Btraaburg Unlvaralty 
Oarmany, for hla work In ndloacilvlty 

Mn pe ilm awta ara under way to eetahlieh winleaa 
telegraph commnnlcatlon between Japan and San Fran 
efoeo by way of Hawaii Aiao to telegraph direct 
fiem Japan to San Francteco Bo tar theee efforla 
have bean unaucceaetul although telegrame have been 
received In Japan from Hawaii However thn Irene 
mlealon waa too nncertaln to be of any commercial 
value 

The aeout crulaera ’Birmingham^ and Salem were 
cent rseemtiy on a crnlae to teat the effloloncy ol tbuir 
wirelem telegraph eyitem and that of tbe sUllon at 
Brant Rook Mam The omleare were to attempt to 
malutaln communication with each other otrer a dia 
tance of a Uionaand ratlaa and with the land itatlon 
over a diatance of three thonaand mllee Owing to 
■evera atorma the teat waa not very auccaaafnl Doubt 
lem further teata soon will be undertaken under more 
favorable condlUone 

A new eteam-eleotrlc locomotive la being buUt In 
En/riand It comprlaaa a Maatn turMne which oper 
atea a dynamo aupplylng onrrent tor four aerlea wound 
motoru Tha engine la being deiigited to haul ex 
preea tralna and will be tented la ac^tual earvlcn eo aa 
to ihew Its riBclmioy as compared with the ordinary 
■team locomotive it U pointed ont that turbo gen 
aratora have proved eo aflieletit In itatlonary plante 
that a almllar lyatem would very probably prove to be 
of value on raUwaya to replace iteam lOLomotlvee 

A writer In Engineering (London) calls attention 
to tba water power of Iceland whic h Is going to waste 
A lompany la now being formed to cjxplolt theee power 
reeourcei Tbe Bhlllfondl River Falls comprise the 
Ooda Falla with 86100 horae power the Aldeyjar Falls 
with IS 800 horae-power tha Barroa Falls with 17 000 
hone-power The Laxau River Falls would produce 
30 000 horse power the Bog Falla 60 000 to 70 OOO horse¬ 
power and the Quldfoea Falla 100 000 horsepower 
With all thla hydranUc power available Iceland would 
aaem to be an Ideal spot for tbe goneralloh of elec 
trlolty particularly for use In electrochemical Indus 
triea 

A preea taport from Bhigland speaks of a remark 
able development In wireteie telephony wblih will 
make It possible within a few weeks to carry on con 
venation between Parle and New Tork Ae the rec 
ord distance over which wlieleae telephonic ronversa 
Uon haa been hold even under tbe most favorable eon 
dltlone la but a hundred miles or so It Is ImiKMible 
to believe tbe prnee dJepeteb It Is very dltOeult to 
telegraph over so groat a distance and as itau develop 
raents In wireless telephony ara In Ibeir Infancy and 
far short of those In wtreleee telegraphy it le probable 
that we will have to wait many years betfore c onversa 
tlon ran actually be maintained between the cities 
named 

A MW typa of oar has been built for a line In Bruna 
with Om In which the conduitor la ellmlnati d The 
ran are of the pay aa you-enUr type but may be 
entered only from the front plattorm where tbe fare 
la deposited In the cash box under the motormane 
eye Tbo cash box Is provided with a glass receiver 
In which tbe taros may bo examined before being 
dropped from tba tilting bottom Into a locked cseh 
drawer Tbe cash box must bi moved to tha other 
platform when the car la on Ita return trip and thla 
baa made It neoeasary to provide cei'aln precaullone 
to prevent colna from dropping ont In case tbe bos 
la turned upside down and to lock tbo cash drawer 
when the hex Is rsmoved from tbe support Tbe box 
Is atao provided with a fore-counting machine 

Aa latOTeeMag ocmparlson of the New York and 
Paris snbwsy systems waa published In a recent num 
her of tha Elertrlc Railway Journal Tbe following 
conelualona were reached In the Parts system tbe 
avenge fare Is but 3 7 cents with a minimum tore of 
116 ernta at certain hours of tbe day Tbe Paris 
system offers unlvenal transfers over a complicated 
network of llnee, and when this network Is completed 
a pas a enge r may travel frmn sny quarter of tbe rlty 
proper to any other quarter for a single tors Our 
own system on the other band ehargsa a much blgher 
ton, theuffb tbe possible rids la longer Allowing for 
dtSbrsnoe In purohaalng power of money the charge 
per mile tor the avenge ride is from one and onahaU 
to tww as great in Paris aa In Near Tork Tbe 
Ubss extend Into undeveloped srsM toarteen mUes 
firam tbs cMter of truffle as against three or four 
mOM to Farts aad a gnatar ipaad la atUinsMe Tha 
avatags ipaed ia Paris la but twelva mllsa par hour 
stone la New York on the expretw trades between the 
Bnddyn Bridge and 64tb Street the rate la twenty 
toar mllaa an hour indsdtng stops while the average 
qpeed tor both e xpn sa and local trains toh the entire 
fUtm ^ 6<Bhtoen adlei per hear 


SCIENCE 

Former President Rocaevolts African hunting trip 
will result In miJarglng the Smltbeonian collection by 
6 868 eklne The lollectlon (onelirte of bides of 143 
lerge mammah 1 500 small mammals and 1 lie stuffed 
birda Homan ekulU picked up along tbe line of tha 
ancicDt slave trail are alio Included 

FroL Her g eeell, Count von Zeppelin ■ mathematical 
and meteorological adviser li now in New York He 
■tatee that two alrahlpe will be used by Count von 
Zeppelin with a view to exploring the entire region 
within the Arctic Circle One will probably be left 
at a relief etatlon In Spitsbergen ahlle the other Is on 
lls Journeys the two keeping In touch by means of 
wlreleea telegraphy Tbe Qennan government will an 
doubtpdiy eld tbe undertaking flnandally 

Ohaxooel, graphite and diamonds are only different 
tonne of one chemlial cleroeut earbon Hitherto 
carbon has been regarded ae infoelblc but It has ap 
patently been fused in axperlments which were de 
■cribed by the Italian physicist La Rosa at the last 
intornalloual congress of apilied chimlslry By sub¬ 
jecting very lure sugar ebanoa] to the Intense bast of 
the elnglng electric arc La Rosa obtained a compact 
masa of graphite When this msan wsa cooled quickly 
minute tranaiiarent cryeUle appeared which were 
proved to be diamonds by their form chemical com 
position and physical properl lee 

Sr W Toa Oeohelhaeneer has Invented a method 
of converting ordinary coal gae Into a very light gae 
which la emininlly suitable for dlllng balloons Tba 
process consists In decomiHwIng and removing all of 
tbe heavy hydro i.BtbonR and nearly all of the methane 
and convertlug the carbon dioxide Into the lighter 
carbon monoxide The naultant product le an almoet 
odorleee gas which contains more than HO per cent of 
hydrogen end has a dinelly of O.J’’ The density of 
ordinary coal gas is 0 41 and that of pure hydrogen 
Is 0 067 Tbe lifting power of tbo new gas la about 
one ounce avoirdupois per cubic foot Ibi buoyancy 
of coal gas la 0 7 ounre and that of commercial by 
drogen Is I 1 ounce pi i i ubic foot Thu balloon of tbe 
Aeronantlcal Society of Anhill la to be 6llad with 
the new gae 

A kitten ahoiit six monlbs old was taken to a 
houat a few mill a dlatanl from Its birthplace con 
hned In a room and teuderly cared for during a week 
and then net at liberty It was auppoacHl to have be¬ 
come habituated to Its now surroundings but It rce 
turned to Its old homo on the day of Its release The 
■ense of locality and direction waa exhibited still more 
strikingly by an old tom cat which waa stolen and 
tarried a distance of -O miles roDllned In a bag Tbe 
cat was Imprisoned but niadi Ita eecaie and In a tew 
days reappeared In a pMlablc state at tbo home of Ita 
former master which was separaud from that of tbe 
thief by a high wooded cliff 

A writer In Koemoe states that he poeaaeeee a tame 
magpie to which ho spot lively offend ao extinguished 
cigar stump The bird began to tear tbo stump apart 
bnt apparently changing Its mind proceeded to nib 
tbo stump held In Its beak over every part of Ita 
body Including tbo Insldu of the wings In a very 
isrefnl and mctliodlral manner The experiment wee 
■ubaeqiienlly repented many times elwaye with the 
same n suit Th) magpie le ho fond of tobacco that 
it hie THpealcdly snatihcd a lighted cigar from hie 
hand against his will It alan picks up fallen cigar 
uhes and strews them ovei Ita teathirs lie thinks 
these Bctlons have a luriuec the dostruitlon of para 
sites and an determined by atavism nr Inherited In 
stlnet In tbe wild state some unldentlded jilant must 
have been used instead of Inbaceo as an Insi-ctlelde 
Tbe magpie a action turtberraore anema to be an iin 
quoHtlonable Inatanre of the uee of toola by a lower 
animal 

A gzwat number of elements was studied by Madame 
Curie but with the exceptions of radium uranium 
and tborinm she found no elementary luhslanee pee 
■essod of a radio-activity greater than one onehnn 
dredth of that of motallle uranlnm rempbcll made 
n similar series of examlnatlona by a mon sensitive 
method and came to the eonclusiun that potosilum 
mbldlnm and lead are radio-oe^tlve but histar and 
Oeltel have traced the radloattlvlty observed In lead 
to a small admixture of radium F I e polonium 
I,ev1n and Rner have nccntly tested the radluactivity 
of a great many BUbeunree Their experiments con 
firm Campbell! resniti In regard to the radioactivity 
of polaselnm and rubidium This radio-activity bow 
ever la very small being In the ease of potassium 
only 1/1 OflO of the activity of the radiation of nran 
lum oxide In thli ease the radioactivity cannot bo 
attribnted to Impurity m tho polaselnm compoonda 
examined were derived from many different eoureccs 
They Included commerolal componnde potash salts c>b- 
UJaad from motaeaee distillery wastes and wool wash 
logs Btiaefnrt potash rock etc One specimen wae ob¬ 
tained from tbe aahea of Rnaslan eunnawera a second 
otiM from tbe Tyrol and the third fiom Chile 





A UNIVERSAL VISE. 


ViM naiiaUr aecopy flied poriUoni and aem 
marrljr u Llampa br which the wood or other material 
la pmented from morlnc while the workmaa le oom 
pelted to adapt the poaillon ot bU toola and bla bodj 
to clrcuDBtaniM aa beat he maj The ordlnarr rlae 
DO matter what tl e porpoae (or which It la dealcnod 
ronaliU o( two Jawa one ll»d the other morable 
The latter la moved toward and awar (ram tha tormer 
br a H rang aqnare threaded a raw which tuna la a 
nut In the Oxed jaw at d In a ral 
lar In the movable ]aw and the 
movem nt la oppoeed br a flat 
aprlng abich taken up the loat mo¬ 
tion 

The uolveraal vlae Inventod br 
P Oloag en la mounted on a ball 
and aocket Joint which allowa It 
and the object held br It to be 
turned in a r dIr tion ao that the 
work an be done more conven 
lently and In a (avorable light 
Wl en the vine baa been net in the 
dealr d poaltlon the ball and ao ket 
Joint la locked and held moUonleia 
br a do blc Jol ed Jaw opora ed 
br a itrat termlna Ing In a loop In 
whi b h workman a (oot la plared 

An be arcompanring photograph 
Indlcatee the nivoreal vlae la de 
aigned prlmaiilr (or the nae o( 
ahoenakera It ran be employed 
rith advantage In ahaplng aewlng nailing and almoat 
e ery other operation Involved In the making and re 
pairing ot ahoea The aboe and the atandard Which 
carrlea It ran be turned Into any poaltlon and Inatantly 
Immoblllaed without touching the acrew ot the vine 
ao that ahaplng ran be done mu h batter than in ponal 
ble with a rotating vertical atandard aa the aole and 
the hrel can be placed In the j oeltlona moat (avorable 
tor working 

The apparal a la very almple and comprlaaa only 
five large parta and two pIna, 


BY JACQUES BOYER* 

roper and oonaarvaUve naa od tkalr Umbor gnpptr 
raaUoatiT all of tha targe maanflaotararn ot IntdM in 
» Btataa ot Oregon and Waablngtoa bare entarad Into 
I agraament to maanfaeturo odd i 


a tbaoa prodocU In avan laagtha only Kov tt 
li pnpqaad to trim the manataetttiad Inmbor to langthn 


tha flklihtav ■ at onal la ptoea. i 


a ot odd laagtha far aooaa ttaaa Bkot. Tha 
1 oOflo at tha Sarvlaa baa nMptly Mda m 




d tM« Dongtaa flr and 
taat tbraat ivaelao la 
tha dtataa of Oregon aad WaAlag- 
toa Whan it la eonaldarad that 
Bhoat TMOMdOO latt of plaalag 


latportaat praporttona Tha Ikwaat 
BarvlM la antborlty for the atata- 
amat that IBOOOOM board tBM of 
htgipprte 1 Imalwr can bo lavad 
■nanally u Oragon aad Waahlag 
toa by tha ataaalaetnre of plaiitag- 
mUl prodaota Into langtha ot odd 
(hot M wall aa am It wonM ra> 
qnlra tha yaarly growth ot Umbor 


The Paclflo ooaat I raber man (actnrera havo taken 
tbe InItlaUva ta an Important atep (or tba promotion o( 


th# old ayttem a oonildtnbla portion of tba lumbar 
which eaue te tbe ahaplng machine waa wanted and 
thla action hai been taken In order to uva that a 
Conalderable oppoalUoa to thla laaovatloa haa arlatn 
among retoUeia and eamman Tba raUller eonttatda 
that it la Impoaalble (or him to dlapoaa of odd length 
material baoauia ot the common prnotlM in tha eon 
atrnoUon ot wooden bnlldlnga claiming that tba Initial 
aaring o( tha manufacturer la tranafarrad to tha coo 
lumar Thla la denied howavai* baoauaa of tho pro- 
porUonally email amount o( odd length matarial which 
will oocur under the new lyatam and beoaoea ot the 
latter day practioa of laying aub-floora of rough Imnber 
I the aldaa of the honaa before putting 


Tha new MazloaB Pnn Aacarkan ~taflwar haa alraady 


aeUva oparatloB tram Ban Jarwbnodg tha 
ae Railway to Tfepaohnla in Chlapaa Tha 
of that Una wlU ba conunnad to Put Baa 
I tha Paclflo eoaat Thera la aiao planned a 
aay paaalag thraugb parta of tba Btataa ot 
and Cbihnahna, about 176 mlka long 


MECHANICAL BOWLING MACHINE. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN 

Numero a afforta have bean made from time to time action of a strong spiral mrlng one and of which Is left whan eomlag Into o« 

to davlae a n echanlcal apparatus for reproducing hu attached to the moving lovor a abort diataneo above which la ao baflUng to tha 

man action In the dolWary of a ball In various games tba shooldar while tba other end la attaohed to tba la fulflUad In 
here anch la required au h aa baaeUII cricket tan body by an adjuatabla tightening acrew By 

nia and ao forth The problem however la aomewhat this soraw the momentum imparted to tha 

abatruae Inasmuch as In bowling euccaaa la largely de 

pendant upon the brains of tha bowler who reaorts to 
varying subterfuges to nonplus bla opponent anch 



a roller or dram with Its axis r 
conaaqaently the velocity of tbe ball can be regulated with the bottom of tha cap and bavtag tl 
merely by altering tbe temkm ot tba aplral aprlng. 

A hall delivered In this manner though fast or alow 


vamag tha para swerve and break of the hall while according to variation of spring tenaton la a atTalghtr this dram Tbe anp ItaaU la flsad into a bos-ihapad 


in the air or after It haa atruck tha gronnd To repro- 
dnee thaae peculiar! ice by mechanical effort le no 
matter but an Bhigllah englaeer 
Mr D D Faaon MIM R of BIr 
mingba n baa perfected an Ingeni 
oua device (or fnlflUIng the desired 
purpose 

As may be seen the apparatus 
comirlaee a tripod ot ateel tubing 
firmly fixed to the ground by means 
of apeclally designed anohora 
wl Ich correspond to the body ot 
Um bowler The ball rosU freely 
In a aeml SI herlral cup or hand 
carried at tbe outer end of a lever 
about the length of the human arm 
with whlrh It corraaponds tbe 
low r end of this lever being pit 
oted to tha body at toa ahenl 
der 

When tha machine la at rest tha 
arm ren alna In a vertical peattloD 
and tbe bowling operation in pro- 
dneed by preealng thla arm back 


ot that Bwerva 

spin or gyration oauing It to break te toa right or of the anp will lit a 


It tba li 


r intornal aUaa of 


with the ball reating In toa rop- 
ahaped hand Directly the arm la 
rslaaaad It fHea toward Its normal 
PMltlan deaertbing therein a quar¬ 
ter of a circle the ball being pro¬ 
pelled through the air with varying 
velocity aa dratred toward Ita objae- 
Itto Tbia forward movement of 
to# moving arm la prodnoad by tte 



baas ot tola eotar btnc and at rlgbt 
anglaa toerawtto la a hollow ^In 
die or tnho montod on a haaiiag 
whkk la rigid Mth the and af tha 
arm aad la which tt oaa ha ra- 
vtffved. It win ba obaamd, how 
aver that tha axlt oa whito the 
diwm riveivaa ta at right apgfto 


whWk pm« a hi«l tha aalfl ad 
whMfh kdd dawn a rtpm nt tno 
ana to Mtola a ahtot dManea ^ 


I to MgM fl« a 


to 0 ^ a* a toaanu 
SVtotMlra^ aaMaatiplu 


iMwtIiv tUt Ml la tl 


fito toaMia fa lb aa* a^ltoUir 

ibto» 













■ act wHWic AuMdofta as 

’AIvAUTOMATIC railway 5AFLTY 5TOP. 


BY DR. Alfred gradenwitz. 


gfat* ItyrlMt ait^ytfapha oa tha BwUa Mtnatad aalj' la cvaDt of both laven betof itrnck pair of tnok oontacta, ud at the main signal, t 

ai^ JMargrpliBa BaOamif sanaed br a trata shnnWanawialj. ThU arraagaaent tbm lasarw tbor- pairs, sltnatod about 30 metora apart Thrj ara 
Mpolag tr p Ptopptiw otfaal. tha Oannaa raOwar ottgii rslIaUlltir «t opsrmtion oonneoted with the slstiala as to be liried when i 

•^BfaMWIqBa haTS bean glstag Increased attaatlon At eaota dli^t signal then U arranged a single signal la closed, than protruding beyond ttao rail h( 
to Making gsrlesa for pro- and coming Into contact with tbn si 


a^BfaMMiUqaa hara baan glrtag Inrmaaad attention 
to Wtoatafle bt«klog dsnosa for pra- 
fipMng tka roenrraBea of aoeb aooV 
gsstta. Tka apparatus IHnatrated In tha 
aeoonpaaplng flgnrea baa baan adopt- 
ad proTUooallp, and la now being 
tMtpd oat Its oblaet Is to wan tbs 
tmtlassT and flraman by rIalUa and 
sound attnala and sat the brakos, all be¬ 
ing dona ataoltaneotialy 

Tha safety darloa oonslsU of eimtaet 
leran monatad on tha loeomotlTS, and 
psdal eontaots arranged on tha tincfc. 

Tbs former are always arranged on tha 
rldhMiaad aide of the engine, and are 
aotnstsd by a psnnanently tightened 
iplial sprl^ In the intsrlor of the 
oab Is arranged In a eansploaens posi¬ 
tion tha rqieatlng box. which la intend¬ 
ed tor Indicating to the driver (1) 
wbatbsr the track la diaangagad, (I) 

Which signal has bean imag ed over, or 
(8) that the apparmtus la oot of order, 
tha rarlons Indications being signaled 
on a red backgronnd Inside a white 
frame. Immediately before the engl- 
naar^ eyes. 

Above this repeating box U arranged 
a recording box, which mainly contains 
a clockwork, which la actuated If the 
train nms by soma slgnaL This clock¬ 
work sets a roller and paper Upe rota^ 

Ing and thtm causes a dash or dot to be 
Inaciibed. Furthermore, the engine 
driver la free to produce, on the same 
paper laps, before paasl^ the signal, 
an annular mark, showing the signal to 
have been duly attended to These 
marks may serve as useful records In 
the case of law-snlta. 

On the roof of tha drlver’e stand is 
mounted an alarm siren, tha howling 
sound of which Is readily diatlngnlahed 
from that of ordinary locomotive Upperw 
whlsMea. The same siren la used as a 
braking signal In the case of brakeleas 
goods trains; On the run¬ 
ning board of tha locomotive 
la arranged the brake-cock ,T 

casing I, ocntalnlng. In addt- 
tlon to the brakwcook, a rj^—-IT 

click for tightening the spring \A x\ 

above mentioned, and, accord- ' rem /]l 

Ingly, the whole appaiatua J\ Um 

This cUdc, la turn, U sea- 
nectad through the diaw-bar I I " '~g | 

10 with tha contact levers «. ' Af 

These two contact levers 0 ^|| H 

on sliding over the contaeta 
pull downward the draw-bar 
10 and thus set the apparatus Otagrui showing 
working. Tbs apparatus Is 



RsvlnsshowsaauaotappsistntInopeatiOD Thelo 


Tripping devleee In operation. 



Ing levers of the locomotive, whereas. 
In the event of the signal being drawn, 
they are located below tho rail head, so 
as to avoid any contact. 

In addition to these stationary ped¬ 
als movable pedate are provldiid whteb 
are readily fitted behind Hsb plates, 
with a view to warn and stop trains at 
any point of the tracK 

Tha working of the apparatus Is as 
follows Ou the conlmt lovers passing 
ovsr the trarh contacts, the draw bar 
10 Is pulled down, thus dlsengsglng tho 
click. Tho apparatus Is merely oper¬ 
ated by the spiral spring, and as tha 
contact leven perform no work outside 
of dlsongaglng tha tightening appara^ 
na, any heavy shocks are prevented, and 
the wear and tear Is reduced consider 
ably 

On passing over a distant elgnal, ihe 
contact lovers strike only a single pair 
of pedals situated on the track, thns 
cloalng an electric ilrcnlt, by the ac 
tlon of which the alarm siren Is 
sounded, while a disk bearing the In 
Bcriplliin “dtstmol signal' -ppoais In 
the cab algnal box and a dash Is mark 
ed on the paper lats- In the repealing 
box The brake rock la opened at the 
lame time and the train la alopiied auto¬ 
matically Owing to the automatic dla- 
ongagement of the brakes, ttao driver 
Is In a poHitlon himself to throw the ap¬ 
paratus out of gear, and to continue 
bis journey 

On a closed main signal being paaaed 
over, the contact with the flnil pair of 
pedals produces an effect, as above 
stated, during a very short Itmc which 
effoct Is reinforced Immediately by the 
second pair of track coniacu In fact, 
this second eontset further disengsges 
the (lick, thus opening completely the 
braking cock and producing 
a rapid braking At the re¬ 
peating box appears a disk 
with tho Inscription "main 
signal," while at the same 
time a dot Is marked In the 
recording box In addition to 
this, a checking lead Is 
broken The second contact 
also causes the apparatus to 
become locked up, so that the 
engine driver la no longer In 
a position himself to throw 
the apparatus out of gear, be- 
1 soaud guard has re- 

trontlnued on page St.) 
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FRICTION 


WhPD two material eurtacua are In contact with 
etuh other, there are two dlatlmi method! of with 
drawlDfr polDte of contact from caih other Conalder 
euLh itolnle to be oxtremel)’ small piano areas Thus, 
lot Fig 1 roiirceent a blchly magnlRi'd sectional view 
o' two luntmllnK points A/I rKpresents the Indnllnil- 
nial piano arta (First) The vurfafcs may bu with 
drawn from oaih olhor by movlna (' or D (or both 
Hlinuliancoiisly) In a dln>cllou iKtrpondlcular to the 
piBDi- rc|>r<jv»nlo(l by .10 This given rUe to what Is 
lerinod rolling friillon (Sis-ond) Withdrawal may bo 
rffiHtcd by moving r or O (or both slmnltaneonsly) In 
any one of (he directions lying In the plane repre- 
M-nlud by .10 Thus, the movement may be along Alt 
The direction Is Immaterial, provided It Is In the tiny 
plane of contact This method of withdrawal gives 
rlee to illdlng M' Hon 

Now material siirfaces arc not perfectly smooth 
When In conlatl under pressure, the projecting partl- 
(Ica Interim k with nnch other—aa Idealised In Pig 2 
It ran readily be seen that movement In the directions 
a H would tend to shear off the large projections 1, 2, 
3 1, while movement In the directions Jll, F would 
lend to shear off merely the Intorlorklng protuberances 
of the large projections That is to say, sliding fric¬ 
tion Involves abrasion of the principal projections, 
('hllc rnlllng friction relates merely to projections on 
projmtlons Consequently, It la not dlfllcult to com 
prebend (hat sliding and rolling trlttlona bolong to 
different orders of magnitude In fact, the one kind 
nf friction la a moat Important conilderatlon In me¬ 
chanical engineering, while the other la uaually negli¬ 
gible 

It la easily seen that the movomont along AH pro¬ 
duces what we all understand by sliding friction, but 
perhaps sonie may hoaltate at considering perpendlen 
lar withdrawal aa rolling friction Conalder Fig S 
Here the wheel la rolled In the direction given by the 
arrow C Thu removal of the points uontactlng at A 
lu cffei ted by the change of the Instantaneous canter of 
rotation from dd' to the next point BH" rSee article 
“flame Principles of Ball Bearing ficalgn" In Scira 
Tint AMvaicAi for November dth, 1902 ] In mak 
Ing this change, A moves perpendicularly away from 
A' Ukewlae H approaches S' perpendicularly And 
id on throughout the roll—the points of contact ap¬ 
proach and recede from each other perimndlcularly to 
the surfaces of contact 

Now It will not be very bard to aee that any move¬ 
ment of withdrawal that la obKoae la really a com 
pound of the perpondirular and parallel movemonta. 
We may provisionally assume that In oo far os it Is 
perpendicular it Is a rolling friction, and that In ao 
far as It Is parallel It Is a sliding onu That there are 
such compound frictions may be seen by consulting 
the article to which reference bos already been moda 

Now two very Imporiaat eronomlc questions arlso 
In connection with frKtIon First, friction weari the 
contacting parts This la a mattor of very consider¬ 
able algninrance Second, friction consumes poiser In 
performing this abraalun In some cases, thU becamei 
a matter of still greater Importance However, they go 
hand In hand—uaeless destnictlon of material and 
waate of the power used In accomplishing this deatrui^ 
tlon 

These two factors have, perhaps, been more or loss 
recognised almost from the beginning of the age of 
machinery But It la only In comparatively recent 
years that their vital imi>ortance hai begun to come 
to the fore. In every direction in the machine world 
thle la teallAed to at the preaont time by tbs Intro¬ 
duction of ball and roller bearings These serve—with 
more or less perfection—to accomplish the exchange of 
sliding for rolling friction In the railway world, the 
antlfrlcilon movement la attested by the fact that 
large outlay* are being made to eliminate the friction 
at curves. Reduction of time Is no doubt (Boo In view 
But the railroads cortalply have In view the ooonomlc 
gain to be derived frani the avoldanoa of that exoea- 
alve wear on rail and wheel which oocnn when round 
Ing a curve, and the money advantage In saving the 
steam power wasted in effecting the wear and tear 

That railway curvea give rise to a very exeeaslve 
amount of friction may be understood from the ameont 
of wear occurring at a certain corre In the “snbway" 
of the Boelon Rlevatad Railway Carboa-^ael ratla 
were replaced at a certain point, on the average, every 
forty four days. The amount of wearing down on the 
heade of these ralli waa about thrae-quartno of an 
Inch A* to what happened to the wheels in aeeonr 
pushing this wear, no one has any exact IntormatiMU 
But It must have been very conslderabla. Tbrseeinar- 
(prs of an Inch was not worn off the rail hood wlth- 
oui s corrgRpondlng effect on tbo wheela and trncte 

What happened at thli eurva Is happoaliig, In 
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greater or leaa degree, upon all enrveo, wbertvn 1» 
lated. It la a matter of intereat and Importance, Uten, 
10 c«uld«r more particularly the causes of frlctioa at 
railway curves. 

Tbree prominent factors enter The flint canul ta» 
tor arises out of two facta Tbe outer rail of a enrrsd 
iraiA la longer than tbo Inner one, And yet the one 


and tbe eorreopondlng axle operate as a slagis pises. 
Consequently, the one wheel la eompelled to rotate at 
precleely the same speed aa tbe other In ronnding a 
curve, however, a greater distance Is coveted by the 
one Thle conflict of rotational velocltlee between the 
two wheela results In slippage, and this of oonrae 
means wear of metal and lees of power It la to be 
observed that this friction occurs Irrespective of the 
speed of Uie train For tbe difference in length of 
rail hetweeo the two sides of the track remain* pre¬ 
cisely the seme, end this controls the amount of slip¬ 
page The sarlouaneas of the friction is accentuated, 
howerer, by the speed 

It has been proposed so to arrange tbe wheels and 
axle that this slippage could not occur. This might 
bo done In two ways Both wbiwls might be rotatably 
mounted, the axle being kept “dead”; or, the one 



nuonox at bailwat oubtu. 

wheel might be made Integral with tbe axle, end the 
other rotatably mounted That either method would 
be effective can scarcely be doubted, but praotlial rail¬ 
road people do not seem to take kindly to wheels 
mounted routably on an axle 
Whether they are justlfled or not, tbsre Is another 
friction factor which enters and which la of tar grantor 
weight' In order to get thia clearly before the mind 
It will be well, perhape, to consider tbe action of a 
gronp of flanged wheels on n railway track. Bnpposs 


rig. 1 Now It wUl randUy be gnated that the axle 
mnef be kept perpandkmlar to the direction of the 
imlfak In the case of the stagte pair of wheela, bow 
will this be malntelnedT The two plonae of the 
flangse at the plaose of confaet with the Inside Of tbe 
head of the rail ao dodbt i^v* smae asal s taito e. But 
this Is pnetloally aetilgibM tor the ream that a 
tight flt is not permliatMe. Ijs flset, a tsry ought die-' 
turhanoe would he ooaipetflMLfo dsotroy the psi^ 
dloukrtty of the atis, evintf w« straight ttask. 

CaBseqgsntly, s«m addftWot iMna ihiHt b* tM- 
Used If we nlOam to ootre this probUn by oMs- 
strncfiiig a trwA of tkilw wheels Ul boiag taalstatnefl 
maUefakto la thoit rtfativo pogBlai to aaoh other^ 
we sinold not noeiad, is ng-B. tho tctagle A$0 


AY CUI^VES. 


npraseata ifleh an aimaBMBMil. tho wbetf eoatgela 
being Boppooed to be at tbe vardesa X B, and 0. Thle 
track wonld no donht wnhstan^ any tandMer opofat> 


Bat a tandeney in the opposite (UTaotioit wonld glvo 
rta* to tho attnatlaa in Fig. B. U at ao othor that, 
such a tendency wonld arte at a onm la tht tmdt 
when the nil oorreepondtag to BO iMded away tron 
the truck as a whole Thle oendltlen of aflWM la 
repreeanted In Fig. 7 

The lowest nmalMr of wbete which when caraUaed 
In e truok ere competent to malnlain themaelrae npea 
a traok la four, The fonr-wbaeied trnek Is eans» 
qnsntly the nnlt that must he dealt wHh la eoaslder- 
Ing the friction srlslns at ovrvta. 

Now when cneb e truck roands a onrve, the ontar 
wheel of the forward axle Is the one wUoh flnt meets 
the change of direction This Is ohown In Fig. t, 
when the wheel at Cbas began to respond to ths onrr- 
atnre. The wheel at D, becauM the rail oarvw away 
from it, wlU tend to be nllsved. The Impetna of the 
truck la In the dlrsoUon a ConaeqnenUy, then la a 
severe grind at 0 And this oondlUon obtains Utrongb- 
ont tbe curve 

No doubt It, during tbe time of roandiag the earve, 
tbe axles of the track could always Us In cadlt of ths 
(Turve, IS shown in Fig 2, the friction arising from 
tbe rigidity of tbe track formation wonld be leigely 
reduced, if not entirely eliminated. Inventors sesk- 
ing to etteok this problem must remember that the ar¬ 
rangement of ths truck cannot be flexible The change 
from tbe rectengnbtr form to that of tbe tesoelae 
trapeiold must he eulBeleatly InstanUaeeus. It most 
not go further than leqalremeats denmad. Further, 
conditions must be reversible tor enrves bending in 
tbe opposite direction Altogether, this Is a very 
pretty problem 

Another tarior which enters is one pointed ont by 
Mr Bdwerd Godfrey. Tbe tread of tbe wheel Is not 
borlxoatal, but Inclined, as in Fig. 10. On the ontslde 
wheel of tbe forward axis tbs ollmbing tsndency re¬ 
sulting from the effort of the truck to move U a 
■trsigbt line forcca the wheal flange to eome snob poal* 
tlon aa that shown In the flgure Tbia I* aided, no 
doubt, by the tact that thus greeter epecd la attained 
Reverse condltiooe on the Inner side of the carve co¬ 
operate to the slewing of tbe whole axle outward, be¬ 
cause thus a leas speed I* obtained on tbe Inner aide 
of the track. Now the result of this slewing Is to 
bring a very steep portion of tbe outer wheel In oath 
tact with the bead of the ralL There arises, thna, a 
severe wedge action This Is, perhaps, tb* meet Im¬ 
portant of all tbe factors giving rise to friction at 
curves. It Is due to a comblaatlon of the oausiu pro- 
during the other two. 


■MUh or WUltaaa A. BUy. 

William A Bddy, well known thronghont tbe conn- 
try for fala many kite-flying experimeata, died recently 
after an llbieae of several mootbs. Mr Eddy's life 
was spmt In tbe study of kite flying, to which art h* 
contributed much that la valuable. Although a ueU- 
taugbt man, he did much naetul work, partlcnlarty in 
kite pbotography latttarly he waa very mnoh Inter¬ 
ested in aaronaatlos, to wblok his kite InrerilgatloM 
naturallr drew him. 


Dr. Cterkto of yieanm, who hoe nndertokea a study 
of the chemical ■tractnre of eaanaUnol, tha aotlvo 
priadple ef haabisb or Indian hamp, glvea the follow- 
lag graphic draorlptloa of the pei^Ur Intoxtetloa 
which baahlsb prodneaa. ”lt la aa if tho sna Ulnn- 
laated every thought thgt pggsra thronfh ths brnlo, 
and every hodUy moveasent Is a sonroa of Joy Thn 
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Th« Hit«(imiMltag »Iniat audUM valghtaif bslf 
• tat H tki aC M ovriM tnifl fer newu of « 
tea aaMH abaard on tha teoa of It. Om la apt to dte- 
aowit tba pawar of a ten Air ia aneb an iatanctbla. 
teapoadarabla, anbatanealaai InU, that It aaama In- 

a naohlna of anp appraetabla walcht Yat tUa U what 
a Iplag m acb l n a propaUer moat do. Tha nanH la ob- 
talaad hr oaklat Uw propaUer of auch alio and drlr 
tec It at nob apaad that when tba maobtea ia hold 
atatkma^, tba propallar win gaiiarate a enrrant of 
air flowtnc at tba lata of a hnirleana. We know aoma- 
tbliiff about tha power of luarr cnlea, and when wo 
maUer that an aaroplana propallar U capable of pro- 
dnoliic a modarat»alaad orolone, it In aaaler to con 
eahra of ita asertlnc anflclant force to drive a 1,000- 
pamid aaroptene at a teat ellp Flylnc maohinaa hare 
attainad a apaad of over flftp milea per boor In order 
to do thla, tha propellera moat have been driven teat 
enonch to have prodnoed a cnrrent of air oonaMeraMr 
mori than thin veloolty, beoanne the fluldltp and alaatlc- 
Itp of the air la inlBclent to cauae a connlderable “allp" 
of the propellan, which reducea ttaeir afllolaacir to a 
laica aitent, dependlnc npon the deafen of the pro- 
peOar Oar front-poce innatTmtlon thin week ihowa 
Mr. Hubert latham’a “Antoinette" monoplane under 
Bolnc a teat of Ita propeller The propeller la revolv- 
Inc at tha rata of about 1,100 ravolutlona per minute, 
wbleh la about the rate of the avarice electric fan, 
but when we oonaldar that the propeller deaerlbea a 
elrde 6H feet In diameter, aome idea of the volume 
of air art In motion by the machine can be conceived 
At a teat made In Eniland laat fall, a throat of 8«B 
posndi waa obtained Buppoalng the motor to de¬ 
velop only SO horae-power lootead of the BO at which 
It la rated, thla In equivalent to but 84 pounda per 
bone-power, which la abont all tha avertce prtuMller 
will tfva. A prominent American experimenter ban 
lately obtained 81S pounda thmtt with a SO-horae- 
powar motor, but In thin Inatanee a large 0-foot pro¬ 
peller making but 400 R. P M waa uaed Such a pro¬ 
peller la more aIBclent and producee a greater throat 
per horee-power In the inetance cited It waa alao of 
a special form. Tha llluatratlon show* Mr Karman at 
one aide of the machine, and Mr Curtlsa at the other 
It Ii carious to note that the haiy circle produced by 
the npldly rotating propeller la cut at two points by 
wlda dark hands. These are ehadowe east on the 
bladea The ahadowa are, of couree. Intermittent, aa 
they tell upon the bladee only aa they come within 
tha range it the ehadowe This auggeete an experi¬ 
ment which wee eubmltted to ue eome time ego by 
one of the readere of the Scnianno Amrucax He 
propoeed to ehow the ehadow of a man on a etring 
The propoelUon appeared rather etartllng, but he soon 
damonetrated that the complete abadow, ahowlng a 
perfect proOle of the man's tece, could be shown on 
the etring, provided the etring were weighted at one 
end and whirled around to that tt formed a hazy 
patch of reflected llgdit eimllar to that produced by the 
propeller bladee In our frontpage llluatratlon Tfe 
peraletence of vlelon of conne accounta for the haze 
in the flrat place and for the shadow aa well, because 
both are Intermittent, aa an Inatanuneous photograpb 
would abow 

ne mule Batfe rnrmUm arnew Terk City. 

In a paper preaented before Soctlon 1 of the Ameri¬ 
can Aaaoclatlon for the Advancement of Bclence, at the 
Bonton meeting, December >8th, 1808, entitled “The 
Public Bath Byetem of New York Olty,” by William 
H. Hale, PhD, Bnparlntendent of Publlo Baths of 
Brooklyn borough of New York city, aome Intereatlng 
tecto ware etated ahowlng Uie Increase and utility of 
thin recant public Inatltntlon for the promotion of tba 
public health 

Prior to the conaolldaUon of the aurroundfng citlea 
Into Oreoter New York there waa no interior pnbUc 
bath. All were located along the river front oa float¬ 
ing bteha. The flrat Interior pablle bath In Manhattan 
bormlgh waa tetabUabod on Rlrington Street on the 
oast sMe of the city March ttrd. 1801, and bna been 
the meet orowded of nay hath, on the average, for the 
ycMr 

Hawo' baths openad on FltUn nnd Montrose Ave- 
unoA BrooiqyB bordugh, have had more bathen In hot 
wintbar thim nay othoru It te stated that on one hot 
teUteqe^ dag 8,0M bathers natd th«n. A third public 
Mak yflf'tt p anod Hi Manhattan on November Urd, 
1«H diet atreet At tee praenit time teen 

AN eev* JR BriteUyn, twelve te Me n h a tt en, end one 
(Mb lR4h« ^bteeagba at Queen and Bronx. In tba 
Iteniteir Uring IfM, I4N8II panow pn^ 

S tetelltet pite^k batea. la 1808. up 
le peediw ^ aU tea brtha 

Inthte tior«teb, ate teo Utarioua 

1^' . . 

te liidol^ii;a|!nQ tenna aanrtecn 

^ t n 

'3&a»t,«ateteMWiM,M'tetnbte^ 

»»»*«« f •«<» 


later bath houses swimming pools have bean bnlH 
sixty teat log by thirty-nine feet wide, nld to be 
the largeot te tee dty Newer bath bouias have a 
gymnostnin built (n tha tecond story above tba bate 
house proper. Thla has been found to bo a most use¬ 
ful odjnnot. Mr Hale auggeated still farther that roof 
garden be built above the gymnoaluro He alao 
recommended that there ahould be a greater extonilon 
of teclUtiea tor public bathing, particularly th« esub- 
itehment of a great publlo bath by the sea modeled after 
the batbi at Revere Beach and Manhnaset Beach in 
Maosachnoatta. At Coney Island on city property such 
public bate structures could be constructed aa would be 
rcmuDeratlve to tho city and yet would supply a press 
Ing public want Hr Hale farther recommends the es¬ 
tablishment of a separate bureau of public baths and 
gymnaalnma, with uniform pay to attendants and olB- 
cers, to cover the whole city The city ahould have 
full control of the proposed aeaalde bathi, aa they are 
Intended for the entire city and not wholly for thu 
borough In which they are located 


At tee top of the accompanying drawing the comet 
Is shown In Its position for Jsnuary 1st, 1810, outside 
of the orbit of Han At the left tho earth U moving 
In Its orbit away from the comet, the distance between 
them being about tlB million miles 
On March 24th the earth will reach the position 
shown In tha drawing, while the comet will have 
moved to a point on the oppoelte aide of the sun Dur¬ 
ing this period (January let to March 24th) the comet 
will be vlalble, with the telescope. In the western 
evening aky, but on Hanh 24tli. when paoalng back 



of the suu, will be Invisible for several days The 
distance between the earth and comet at this time 
wiU be 1«G,Q00,(KI0 mUes 

When the comet next emerges from the rays of the 
sun It will have ehifted to the morning sky, rising 
before dawn, and for the Brel time becoming an Inter 
eating object to the naked-eye observer The earth 
and comet wlU now rapidly approach each other and 
the latter will greatly increase lu brilliancy 

About April 20tb It win pass Ita nearest point to the 
iun, os ahown in tee drawing, and on Hay 18th will 
Boaln disappear In the sun's rays—this time, however, 
passing In tho front of the great luminary It is pre¬ 
dicted that tee nucleus will cross the sun's disk about 
five mlnuiea of a degree from Its center, thus furnish 
ing an opportunity to observe whether the nucleus la 
opaque to the sun's raya 

The tranalt wUI not be visible In the United Btates 
as It will CMCur after sunset bere 

On tee night of May I8tli tee jeartb and comet will 
rust poet each other and tho earth will probably sweep 
through tha tall of the comeL They will be only 12, 
900,000 miles apart After May 18th tee emmet will 
attain Ite maximum of epiendor In the evening sky, 
and In n taw days thereafter Its glory will rapidly fade. 


Or Alfred Oradenwtiz opens tha current Burrix- 
mtiT, No mt. with an nrttole on a snow plow em 
ployed oa a Bwlsi railway Boms Interesting Infor- 
on tnfainarlna sound signals Is' preaented Mr 
Warren a Rogen writce ezbansUvely on friction 
dram and brakea. The employment of electrolysis In 
rtngi-i* nunuteoturea M made tbe'snbject of on In- 
fltraotlve ardcls by Prof. B. I^Iua. Hr Chariae R 
.M*g flcaoTthte a new gaa fnalos proceos. One of the 
tetef teteOktaat ggeetloDi la ooan e otlo n with aerial 


nnvlgnttoa la the provision of suitable places of refuge 
for tee enonnous dirigible balloona of which Oermany 
Is the proud poee o aaor The problem le diarueaed In 
t copiously llluslTatcd article by our Oorman aero¬ 
nautic correspondent Dr RobeH Amory writes on 
coffee as a beverage and describes a now method of 
preparing It for the table The great guano depoaits 
o( Peru are described and IHuutratod Dr t H Raeke- 
buid summarises tee electrical and elo irochemlcal ap¬ 
plications of bakellte 

THx urn ox in “DainL TXjniiT» 

To thi Editor of Ibc 8< icvtific Auuka.v 

In loolclDg over some old flics of tho Siip-stifw 
Auuiiiav to-day, I found In the iBaiic of March I3tb, 
1887. reference of the bntlillng of thi old merchant 
ship “Daniel I Tenney," built at Ncwburyjiort, Mass, 
by John J Courier, Jr 

This Item, In connection with tho stonn now raalni, 
cmrrlea me back to eleven years ago t>da>, when the 
“Daniel I Tenney” was lost off the coast of Scltuate, 
In tee disastrous November gale The wreckage was 
strewn tor miles along the shores of Bciluate and 
Maribfleld A portion of the stern containing the 
name sraa thrown ashore opposite the writer’s house 
I picked up aome of tha Interior flnlsh of the cabin, 
and havo made soveral pieces of furniture of It, 
which are prized quite highly by the ownora This 
is the sad ending of the career of that noble ship 
which so proudly braved the storms of old ocean no 
many yean. 

Perhaps some of your readers may iw Interested to 
know where the "Daniel I Tenney" laid her bones to 
rest. W W Rasiiail. 

Bea View, Mass. 

TBX UYmOR OT THX REBKBOAT 

To the Editor of the StievTirn AMt-airsv 

t beg to thank you for publishing my tetter, as also 
for your courtesy In sending me the copies of your 
current Isaue 

I wish to point out teat although I Insist that It 
would bo a most difficult matter to prove that any 
other of the so-called Inventors have any just claim 
to priority, yet It any reliable proof of any ''Inventor'' 
having produced a predically successful steamboat 
prior to 1718 is available, then I would once tor all 
slhk any ilalm on behalf of Jonathan Hulls, but In 
my bumble opinion, from research I have made upon 
I be subject, such Is not possible Therefore I boldly 
BBsert that be and he alone should have the great hon¬ 
ors ascribed to him Will anyone refute thlsT 

I claim practical success of bis Invention, but not 
commercial success, and to do Justice to an Inven¬ 
tors memory. It should not bo tor the purpose of re- 
qiilring commen-lal success He laid the foundatloa 
for commercial suiccss- this fait la undeniable, 
therefore why should he not have the honors and dla- 
Unction for bis genlusT Always remembering that be 
waa many years ahead of hla competitors 

1 do not admit, what Is so generally datnied, that 
It Is not tho man who Invents, as tho man who puts 
into actual prai-llne, that Is deserving of the honors. 
Without (he man who invonis, there could not be any 
need Neither would he have any place for putting 
Into prncllco teat which be would otherwise have had 
no knowludge of, bad It not been for the earlier In¬ 
ventors 

It apjiears ilear that Jonathan Hulls, although tha 
side-paddle boat bud cxlsteil for many years propelled 
by bote manual and animal labor, yet he was abso¬ 
lutely the flrat to suggest steam power to suitersode 
both mithods by eleam propulsion And with hla 
original Innovation of tee aUrn wlii’oler combined 
with the Bide paddles, his rialm to originality Is made 
doubly sure, always remembering the very early date 
of hla Invention and the very erude form of steani 
engine which then existed Therefore the greater the 
honor that should be accorded to him 

With regard to Ftillon, no serious claim (Ui stand 
In faro of teo foregoing To put li mildly he was 
only a copyist In tec matter of stcaiii propulsion T 
cannot too forclblj assv-rt that Itnbert Ktilton has no 
claim whatever, and this fact N 8 Arthur Daniel cop- 
roboratee Thla gonlletnan asserta that "Englaiid 
ahould oerulnly act up a monument for Jonathan 
Hulll, as he was undoubtedly the original Inventor 
In England’’, and ho further statea “whether he 
actually built the boat or not ia of no special coose- 
quence “ 

I have bean able to provide proof that he did build 
hla boat, and teat It waa a prartlcal aueccas t'onaa- 
qnently, any additional proofs I have aiipportlng him 
-and they are numerous-would be quite superfluoua. 

■Thare oould not poaatbly bo more than one Inven- 
tor of ateain narigatlon, whatever adjectives hr uaed 
J Histius HiTtLS 

Honor Park, Eoaez, EngUmI 
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Seknttfic Atil*HWA 

GLASS ESPALIER WALLS. 


In the onltlTnttoB of tralte on the eepnller lyetem 
the treen tnd vine* are planted alon* a wall of atone 
or brick to whi h all their branchea are arotuUjr 
attarbed lo aa to apraad them out Into a plane aur 
fa e an I allow (me ac eaa of llfht and air to every 
part Ordinarily the dire tion of the wall la deter 
ined by local rlroumatannia and ha varlKlea of 
peara berrlra i arhaa apiicota applea and ethar 
f ulla whI b are [lanted alone the wall am aaleilod 
with refer nre to bin dl 
recUon Until very re¬ 
cently If the wall waa 
bunt In an eaat and waat 
direction ao aa to aapoaa 
one (hoe to the aouth the 
other fare waa almoat i 
tirely waated In order to 
mmady tbla atate of at 
fain aeveral (r It grow 
era have conceived the 
idea of employing trana- 
parent e a p a 11 e r walla 
through which the light of 
the nun can panatrate to 
the treea planted on the 
north aide of the wall 
Comte Horace da CholaenI 
In particular haa ronduct 
ad a aarlea of vary Inter 
eating eaperlmenta of thia 
aort on bla eatate at VIry 
Chatlllon In the Depart 
meat of Belna-etOlna and 
haa obtained aome very 
promlaing r e a n 11 a He 
built a glaaa wall feet 
high and about 60 feet 
long aitendlng In aa eaat 
and waat dire tIon and 
planted flftaen pear tmeo 
of the variety Winter 

Doyen on ea h aide north and aouth Tl bearing 
anrface of the wall amounted to abo it 26 aquar yarda 
on each aide The aouth aide yielded Itt pearn of a 
total weight of 61 poonda and the north aide bore lt9 
paara weighing 77 pounda making in all 148 pearn with 
an aggregate weight of 168 pounda All of the pearn 
were of parti ularly One ai pearance without blem 
lahaa of any kind and K In a remarkable fact that the 
fmlt which waa gathered from the north (ace of the 
wall waa even amoother of akin than that which waa 
produced on the aonthern aide Kach aquare yard of 
the glaaa wall produced nine or ten pearn of an aver 
age weight of about 11 ounoea 
Another experiment with glaaa eapaller walla baa 
been made by Mil Croux A Sona In their nureery at 
Val dAulnay In the Department of the Seine The 
wall which they conatr cted alao Ilea eaat and weat 
and conaequently preaenta northern and aouthem ex 
ponurea Aa the ac om 
par yli g pbotograpba nbow 
the wall la nnnnonntcd by 
a glaxed root projecting on 
each aide Along ea h fa e 
of the wall were | lanted 
Calvllla applea Winter 
Doyen Paaae-Craaaane 
and Directrer AIpband 
pearn together with pea h 
treea and grape vlnea 
care bring taken to plare 
the name vaiietlee on ea h 


In 1607 thear treea and 
vinca produ ed their flrat 
crop In which no differ 
en e beta en tbe fruit 
produ 1 d from the north 
and BO th aldra of the wall 


BY JACQUES BOYER 

tbrongh the glaaa and oowMqnaBtly laaa la ra l atdid 
andabaorbed Tbla dlflnehM In abaorblng power how 
ever makeo tbe glaaa waU Interior to the maatmry waU 
In tha matter of warming the plante and protactlag 
them from froat at night A maaonry wall abdorba a 
great deal of beat during the day and glvaa It ont at 
nl|^ but thia effect la oomporatlvely amall In tha eaaa 
of a waU of glaaa 

In tha matter of ooat there la little dlfferenea bo- 



A SLAM mAUn WALL (lOVTH atBI) 

tween tbe glaaa at d tbe maaonry walla Tbe catbadral 
glaaa e nployed by MM Croux eonta about $6 or |7 per 
linear yard of wall 8 feet high Including the coat of 
the glaaed roof protecting over both aldea A maaonry 
wall of the aame height would coat |4 or |6 a yard and 
the addition of tbe glaaed root which of oonree la 
equally neceaaary In tbla caae would ralae tha total 
coat to $6 or 17 per linear yard More extanalve and 
long continued experlmenta moat be made however 
before It will be poaalble to pronounce a poaltlve o^tn 
Icn concerning the relative merlta of glaan and ma 
aonry eapaller walla 

There la now a proapeot of a thorough, axplldt can 
aua of tbe population of China To graap wbat tbla 
aigniflea one muat flrat remember that China la vaatly 
tbe moat populoua atate of the wbide world and aeoond 
ly that hitherto aneb aatlmataa of tbe number of tta 



cooler than the ao th aide 
of a maaonry wall for 
the vary reaaon that aome 
of the Incident aolar radi 
atloB te tranamltted 



batwaan IMOMOflS and MflflMSM flslir ly 

at tba praaant day tha nnmbor of nattvm to OVm la 
maattoned aa 4M to 4M miatesa, bat apart gie«n«b. 
era brand thta nnmbar M graatly ladnf^. In auhy 
lata booka In oonaaooutea the mder egg 

to 860 or Indeed only 860 mUUtma atntad M On M«b- 
able extant of Urn pepnlatlon Natuatty It oaonta to 
the thinker that tba baportanoa of an aoppettlosa is 
ragard to a yoilow porn 

_ and tta dlfodUou muBt do- 

pond vary targaly on a 
ann eatenlattw of tba alaa 
of the papolatlas of (ttrina 

of former ewtaitea tba 
Chlnaaa gavanmat pn- 
Jaotad and madt at laatt 
tha aamblasae of vartow 
eanaaaea ao that whw 
tboy ware pubUobpd they 
won found to bo mootly 

proximate pmsber of tsm 
Uloa sad wan tharafon 
qntta anreUshto ASd tba 
ahadowy value of aucb 
easaaaa wH sot improved 
by the way by tha ehlo 

of the Individual prov 
tnofa who wha a flesm 
wu ordered ter the pur- 
pan of ihUltaiy conaorlp- 
UoB OF of ooUacUmi or ap- 
plteatloa a tax prompt¬ 
ly telaMod the flgniM 
Now dnaUy the glgan 
tie profoet of s real en 
an of the whole Oblmoi 
■sfoin la to bo aiaoutad 
and Id the double form of a eenan pC famlltea and ■ 
cenaus of indlvlduala Tbe tenner la to be rndy by 
the early part of 1610 tbo latter by 16U Is flaw of 
the immonn extant of tbo Ohinaae Bmplra tba vaat 
nen of tbte tmik oan hardly be oveteatlnHttad The 
■tupendoua endeavor required by each a work oan be 
a ntalnad however by tba pmest aaeaUent orgsaln 
tten of tha Bmpliw though the bet cannot bo Ignored 
that certain piuta of the Implre deem themaelvn 
wholly Indopandant and wlU therefore reeiat the 
aeeanary ofldal vlaltattw required by the onan In 
anob diatrlete or will try through t^ etUteat man da c 
lly ponlbto to anko tbe reanlte of tbe eenan n ter 
aa they conoern themnlvn uttarly rldienliMa 
Dnpite the rcoegnltlon of the Inevitable effect of 
■uob nncertalatln and datecta however the daffnUa 
attempt to jaJkM a canful eanau of tho popalatlos of 
China would bo of great valeo and tvn If tho iaal 
pnbUabad raanlt of tbo 

— - doitete form of tho eaaau 

ware sat eerract by 10 to 
aOmlUten IsdlvtdaalB 

hallow 

through tho eostar are 
uaad hy tha ttlaboma On 
asd Uaetile Oamppsy A 
l64bot pela maaanm 7 


■p of Moot aealtosa, n 
M U la pnaMstodSiff a 
^ of pwdtfca hj r say 
itefli ipdd Sfb 

4 s amitW as^ sad id tha 
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Smmjktm SdMitilte AaMricafV 

GRAPHITE MINING IN 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIF 


AiMM th« TUlOU mtBMlli fotind to Um liiud of 
OvioB, 4kM wUoli li tho nqit obniidoiit to ft^hito 
or ^HKtaio, piMUcalljr Um oalr on* fonad In raffl 
UiMt dnuUty to TCBdtf tKpkdtaUoa profltabto It hu 
»fliwd a worUwlda npnUdon tor tu oioallont qnnl 
Ur Ito wmpoiltloa Mny pnetlsnllr pure enrton oad 
to In wtonatvo ttomand tor onetblM Tho •voraca 
o o tp nt to npproalinntelr 60 000 torn per nnnun the 
motor port of wklch to exported to Oreot Brttoln 
and tho United Btotee WltUn the poet two deoodea 


the trade hoe gadergone eonelderable aspeneton with 
the reenK that inlnlnf to being extanelTelr dereloped 
The mineral to tonnd In telne end noate In the crya- 
talllne retke oconrrlng frequently In e Bbroua or flaky 
form the llakee belcg dtopoeed at right onglee to the 
wall of the vela Theoe teine vary In width eomo- 
tlmee being leoe than on eighth of on Inch while In 
othere they will extend to oaveTOl feet Some ere found 
to follow the tollatloD pinnae of the varloui rotke 
white ottien ran croeewtoa or branch In all dlrecUone 


IC AMERICAN. 

Ae a rule In a eerlea of abafta aunk Uoee t > one on 
other It will be found that e elngle main vein or aev 
eral parallel velne will extend through the whole of 
theae plU with minor vonea atrotrblng from either aide 
along the planee of divlalon Even If the mineral la 
not found In contlnnona velna but rather In lulated 
pocketa or neeta tbeeu ere generally parallel to one of 
the mein dIreoUona Inviallgallona ahow that the min 
eial exlita In a aerlee of belta but Ihuir cxtenalon con 
(( ontlaoed on pogr % ) 
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RUFU5 PORTER AND 
“FLYING SHIP/' 

5Y C L McCLUER. 


' ' ' 


Soon after the Uontgolflem Invented their flrat "hot¬ 
air’ balloon, which wai almost Immediately followed 
by the Ont 'gaa balloon, the attention of iclentlau 
and Inventors seems to have boon centered on the 
spherical and elongated gas bag as a means of flota¬ 
tion, and the iiroilsion of propellers and rudders to 
enable the navigator to control the movements of the 
unwieldy and wind-uissed sphere, and produce what 
is now known and briefly described as a "dirigible" 
balloon Umlttlng all referenno to the work of the 
many acoompllsbed and venturesome balloonists who 
originated or copied the various devices which they 
adoptud for the guidance and management of their 
spherical or pear-shaped, or ekmgaled and clga^ 
shaped gas envelopes, we will revert at onoe to the 
subject of our sketch 

Kurus Purler, belonging to that numerous lUuh of 
Ingenious New Knglandors usually styled "Yankee in- 
^entors ‘ was bom at West Doxford, Mass., May 1st, 
ITUZ and died In New Haven. Conn, August 13th, 
nut Although he received only a common district 


varying lueesss, Us Joamalbrtie enterprise was par- 
chased by the preseat proprietors of the BamiTino 
AwnicAk 

Among Porter’s Ish noticed Inventions, end the one 
from which I presume Im resped the emsllest rseom- 
panae, was a flying machine, or ns now styled, a 
’dirigible" balloon, but which he dnbbed an ’’aera- 
porL" As nearly as 1 can ascertain from the records 
at my command, this Invmitlon waa made and pat¬ 
ented In 1830, bat not until 18(3 did Porter seem to 
make any serlons effort to exploit the device. In that 
year he organlaed what he called ’"The Asrial Naviga¬ 
tion IVimpany," and attempted to raise the funds neces¬ 
sary to enable him to constract his first seroport by 
an appeal to popular support through the sale of tfi 
bonds or rertlfioates. 

Among ths papers of my deesassd lathsr I have re¬ 
cently found one of these bonds, tsanad to him nnder 
data of April Mlh, 1863, a factimils of which la re¬ 
printed herewith 

Below follow! an abbreviated copy of the "propoal 


net saessd pw day It U aaesrtatead hy a mUHtf 
and carsTU estlinaU that an aaropert iSO (eat long 
and capabla of carrying five psraons at a spsad of 
■Ixty mllta per hoar, mny be oonatmetad for tl-Me. 
Now, having been disappointed of the fnnda rsqatalU 
to pnt this inventton In operation on n soale of prao- 
tloal ntUlty, I propcae that U three hundred paraons 
will luhacribe five doUnra snob, payabis whan ths 
whole amount of 1,600 doHars ehall have been sub¬ 
scribed, I will forthwith oonstnict this pioneer aero- 
port, (which may be done In six wesks), and whM this 
Is put la operation I ean rsadlly command Ow raqulalts 
funds tor constructing a large aaroport as above men¬ 
tioned And I wlU 10 arraags timt eaeh subacrlber on 
the payment of the eald sum of five dollara, shall be fuN 
nlsbed with a regnlar Utle deed, which shall enUtls 
the holder thereof to one tbree-hnndredth part of this 
first seroport, and also to one three-thousandth part 
of the first large asroport that shall be oonstruoted, 
and of all benefits and smolumenta that may be de¬ 
rived therefrom tor twenty years, the said asroport 



VAOUKIU Of THK AUUAL PAYIOATIOI OOUAPT POPP WKIQK 


school education, he posscsepd an alert mind and a 
letentlve memory, which, coupled with a natural 
gsnius for obeervatlon and Invention, fitted him ad 
ntlimbly for an orltve and useful life Ha early dte- 
played Inventive abilities of no mean order, ss la st 
tested by the Hal oi hli patented Inventlooa disclosed 
by the records of the Patent Offlen Some of bU patonta 
displayed on acumen and foresight which led him Into 
the van of progmas, and proved that he was fully 
abreast if not artually ahead of his time. Among blS 
numerous patented Invenllons we find enumerated a 
cord making maiblne a steam carriage or ordinary 
road vehicle, prophetlr of the latter day automobile, 
a pioneer treadmill horsepower machine, a com 
Bbeller, the Inerltable Yankee chum, a washing ma¬ 
chine, a signal telegraph, and a municipal llrMlarm 
lystem, the latter douhttoss being the forerunner of 
the largely adopted and efficient Oamewell fire-alarm 
eystem, now no largely in vogue. 

In 1840 we find Porter oe edltm- of The New York 
Mecbanle, the flrnt purely erlentlfle newepver pub¬ 
lished In the United States. The next year It was re- 
dlored to Boston and the title changed to The Ameri¬ 
can Mechanic In 1846, evidently not having made a 
pronounced suciswi with the publication of ’The Ameri¬ 
can Mechanic he returned to New York and began the 
pnblleatlon of another Journal which he styled "Scien¬ 
tific American, the Advocate of loduatry and Hnter- 
prloe, and Journal of Mechanical and Other Improve¬ 
ments,’ on a cash capital of |I(H) Ths first number 
of the new iM<rlndtml was Issued on the 28th day Of 
Animil, 1845 After six months of struggle, with 


tion and prospectni" alluded to In the bond, as 1 find 
It printed In the Issue of the National laMUganeer 
of March 19Ui, 1863 

•Thb PLTimi Bbit ’’ 

"A chance to secure a cub Incoma |10 to |10 
per weA for twenty years by the Investment of Bva 
dollars in odvanoe 


to he kept In repair without expenss to the share- 
holders. . Washlngt4m, March Itth, 1863. Katas 
Porter" 

While with the added knowledge and experloBM of 
a half oenlury we can aee wherein Portsf was als- 
tnken In his eolcolatlona and visionary to a conllds^ 
able degree, we can also see wherein he wu In od- 


"it Is extensively known thnt the undersigned baa 
by thoory nud practical expertments so fully demoa 
strated the practleaUllty of serial navigation that all 
who have fully examined the subject are eoavlnoed, 
and no person, even of those whose Interests are ad¬ 
verse to It! aucoees, can offer a word of ratloaal or- 
gnment against It Several model maebinsi hav« 


■n ece sst u Uy. and one of thsm, tlxtesn feet lav. oai^ 
ried a small steam angina, by the power of which ths 
machine was propelled, and, being gnided by lU own 
balm, travelled rapidly through the air, even against 
a brsess or wind. In direct Haas or elrelea, aeeordlag 
to the adjostment of Its helm. This machine wu wlt- 
nssaed and apjiUuded by hundreds in New Toik and 
Boetce and notices thereof wore published In ssoeral 
newapopen of thou dtlea at the time Blaoa thou 


perfbotod. And It appears eertala that a soft ahd 
durable aerial ship (or aoopert), capable of rant- 
IV one hundred and flf^ paaamgors at a^vsad oC 
Blaety mllra on hour, with mors psrtWt rality 4^ 
eiibor steamhaot or raUrond can. may be edastroefad 
for tifi.0M. and that tM oxpuu of imping H wW 


I of his day and genoratloa, and propared to 


I in posorao l i m 
V npiMl to dll 


lok of ua" aonpeit atl,tfv& sf^vlnt 
on the bead, oho idmwt help'being'otruek 


with uo r ui aiM S B qs ; .to kpo ---- 

Wbllo. wKhocit Tvea^ 'nrtor% aa k mimp B g 0;to 
the onpoetty of hM empdrt'fbr toanagp and opdod. t 
tndge he wu foUty 6f aUdilibfaUoni, lu odrrafBly saaa 
flUghty uu Oa idaploijMntea for « Mdraiifiadlrlr 
ibie baUoca wHh ife^ boOer. and mUa 

greatly lodaoec Wbttgui^'kefidoptadf&rBtAiB- 
lag bio ua ^Rador fa Ihb of (he metdl, 4^ 
Rleai. u bged !«• odait leltk tKsdrai^^ 

it la qnlta ga||«U|a|L al kle poieftt 

diseioM otma adkitubib )4iiiilkl(p ipr that 
Boftit PoMdr 1e bOttalaly lAtttIed,ra 

.ef >Sp "aliibbr 

metiguiiH' 

tloe in ooaapsttoa/-^ - 
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A. ilDpIe mMtaod ot tmltatlnc msrbln with all iU 
bMntlful T«iii marklngf spota, and Irrtcular llnea and 
t-arUble eolorf, u aa followa 
The iklU In glTlng the velning, etc, to the product 
will be qnloklr attained by making a fow email elaba 
In a plain way prevloua to undertaking the production 
of a larger namber The colon for the velning muat 
all be ot a mineral character, aa foUowa plumbago 
(Uack lead), dirome green (dark), common crocua. 



yellow ocher, rod oxide of Iron, and nltramarlne blue 
Procure a few pleoea of atout ahent glaaa, any 7 lucbca 
by II Inrhea (an ordinary 11x14 photographic nega¬ 
tive cleaned and out In halvea la juat the thing) 
Make a wooden frame of ^ Inch board, an inch deep 
with a dlvlalon In the middle, almply held together 
with I Inrh Iron brada not driven flrmly in L-oavr 
an eighth of an Inch projerllng ao that they can be 
eaally withdrawn with a pair of pllera. Arrange 
tlieae atiipa of wood, after being amoothly planed all 
over, ao aa to give two aquarea of five Inchna Internal 

Make up the following In a bottle Paraffin wax, % 
ounce, bemxtne, % pint Place thla, well corked In 
a warm room to dlaaolve, aid thla by ahaking It octa 
■lonally When the paraffin la diaaoivnd It la ready 
for uae. Bruah eome of thla preparation all over the 
Ipilde ot the wooden panel Then take a pluce ot 
Canton flannel or aoft rag, wet It with the benxine 
mixture, rub tUla well all over the amooth aide of the 
glaaa plate, pollah It thoroughly with two plecea of 
■oft rag until there appean to be nothing left and 
place the frame upon the glaaa plate Now lay a 
mirror, or a piece ot plain allvered glaaa upon the 
work bench, or table, and place a block of wood at 
each end ao that the glaaa plau and frame will reat 
about four Inchea above the mirror the frame be¬ 
ing held In place by a couple of rubber banda 
Place a teaapoonfnl of chrome green In a email aauii r 
and a teaapoontui of black load In another aaucer and 
add a detaerUpoonful of water to each 

Mix the following In any aultable voaacl (a aniall 
atoneware pitcher being well aulled) To ten otmoca 
of water add anffleJent plaater of Parle to make a 
mixture of the consUtenry of thick cream Skim off 
the air bubblea and any duet that 
may float on top, when In the 
coune of a mlnnte or two the plaa- 
tar mnat be ponred carefully Into 
one aide ot the equare on top of 
the glaM plate, FlU thla nearly 
haU way. Ponr the remaining 
portion Into the other equare. Now 
dip a amall bnieh Into the mola- 
tened black lead, preae It through 
the aoft plaster and paint the plain 
or ilroBg velning or spota. The 
plaater Uenda beautifully with the 
oolor and the mirror enablee one 
to aaa tha aSecta produced. Afly 
llae made too atrong or lumpy In 
appearance can eaally be recUlM 
br A U^t ptroka of tha bntih 
Oreeffi atreaka or velna may be A aroi*B-Ul 
palated irtth the aame bmah after AVI 

wathtog K flahffily and dipping H 
into (ha okrtM groan. Treat the other equare In the 
aanw way, 

ttorloc no* prodneedl 0* velntiig, the block may 
to rebforoed ga fanowa; Have ready to band a few 
pleew of gaMgltiffi Ipffii neMlUh Cut a piece 
Jnetoaflanarawtili a «Bai(|pp Qr«| ItohwthreoelgWto 
or aa ttoh noali. Bend wtf the ^ en^ tod lay tto 
pleoo down «paa tlgi .Ranter with enda atukfpg 
np. to tto that tto pltoMP wait itaiud 

^ MAt* flwattty ,#f Pot^d eetnfto. 
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mail quantity at a thaa, poor the mixture upon the 
planter and wire netting nntU the panel u Oiled. 
Treat the aeomid aquare la the eame way, aUow the 
whole to atand for an hour, until both plaster and 
cement have become quite eet. As soon aa all baa be¬ 
come well aet, drew out the brada with a pair ot pllera 
and remove the woodwork carefully Tbia will 
hasten the drying Take care not to shift the cast 
blocks upon the glaaa plate Let them become quite 
dry while la contact When dry the colors will not 
be more than one-third aa brIUUnt aa when wet, the 
effect being precleely like marble The face of theao 
blocks will poaaeaa very smooth surfaces with only a 
partial gloss upon them, being at the aame time por 
oils The porosity can be stopped and the gloiw much 
Improved by the uae of amylacetate collodion Thla la 
practically a solution of gun cotton In amylnmiate 
which not only flila the pores of the plaster, but forma 
a coating aa clear and tranaparont ae watar It rc- 
alita the ai tiun of weak acida and alkallra and can bo 
washed with water and a chamois leather at any lime 
without injury to the object It coven 

When the aquam are perfectly dry and allghtiy 
warm they must be placod In a plate or large saucer, 
rontalolng a mixture ot amylacetate collodion and onu- 
(hlrd amylacetate Thla thla collodion will iienctrate 
the pores of the plaster tor a quarter of an Inih nr 
more In a short time Removo the aquare and stand 
on one corner to dry in a warm place When dry a 
coaling of the thick amylacetate mllodlun may hr 
brushed upon the surface and allowed to drain from 
the opiKiallo coiner The aiirflue will Improve In 
hiightncas with every roaling Amylacetate collodlnn 
coeta about two dnllare iwr gallon at any wholesale 
ctaoralal a. A gallon will go a long way In waterproofing 
such slabs of Imitation marble as here deai ribed 

A miirh harder matt rial with a slight grain ean be 
produced by intilng a amall qiiautlty of ground pum 
Ice or ground glaaa with the plaater which muat be 
Intlmstely mixed to insure iiulforiulty This mixture 
Is Homel Imes termed Parian ceraunt Imitation marble 
blotka tan be mode by the above process Into any 
shape sue h as a keystona for a mantelpiece or t In ulur 
vlth an Inlaid bonier and In many other waya that 
will suit the taate of ihe Individual worker In plni'c 
of Portland eemenl, Parian cement may bt used as de 
tu rlbcd above, thua producing a slab i>( an almost uni 
form rotor Any site of alab may be made as desc ribed 
or lourse tiie ihltkiiess must Inirease with the size of 
the slab to give strength 

M>1 OVKIOOI OBXmiOAL eUWTHfi 

The following experiments are somewhat out of the 
erdinary but may bo performed with the materials at 
hand in any cberolral laboratory, or obtainable at a 
well-stocked drug store 

In tbe first eximrlment mercury Is pn-pared by 
throwing Into It small pieces of cleon meUillh sodium 
The sodium will almost Immcdlalely take fire and 
have a hard cruat on the surface of the imnury 
Hrcak this crust with a glass rod and stir it In the 
mercury until It dissolves The little pill bottle on 
the right In the Illustration contains five ruble centl 
melors of menury having sodium dissolved In U The 
tumbler on the left shows live cubic cenllnuiters leans 
formed Into ‘ammonium amalgam,’ and occupying a 
space ovsT fifty times Iho original volume of the mer¬ 
cury The transfonuatlon was brought stsiut by 


■pongy In naturo, and its growth In on probability 
caused by the evolntion of a gas. This Is Indeed the 
true expisnstlon of tbe phenomenon Tbe NH, of the 
ammonium chloride dissolves In the mercury but soon 
the mosi decompoeee, and babbles of ammonia and 
hydrogen gas cause the ontargement. 

In a few momenta tbe moss will begin to sink, and 
a strong smell of smmunla will be nntlieabln If a 
lighted match la held over the small bubbles arising 
from the liquid, they will burn, lighting with the “pop’ 
Indicative ot hydroguu The mercury will soon re¬ 
turn to Its normal comlUInu, In accordance with the 
following equation 

2 Nil, dissolved In HgT=2 NH,-|-H, + Ilg 

There tan he no doubt that tbe NH, la actually pres¬ 
ent In solut Ion In the mercury, for when a anil of am 
monlum Is dooompoaod by olectrolyala, Ihe Nil, Ion 
upon Us discharge gives ammonia and hydrogen and 
no Nil, Is formotf llul If a ik>i> 1 of mercury Is luied 
ns the negative elsclrnde the NH, dlssuhi-s In the 
mtrtury and forms an amalgam slib It However, 
during the formation It swella up and gives off the 
products mentioned abate 




throwing the mercury Into a tnmblsr containing a 
■trong solution of sal ammoniac In water Tho mer- 
cqry Inunodlotely swells up Into s spongy msss. The 
time elspslng between the moment when tbe sodium 
smslgsm wss thrown Into ammonium ohlorlde and 
the taking ot the photofrapb Illustrated here was 
shoat thirty seconds. 

Ths reootlon msy he represented ss follows '(^»s 
dMIred to Kg) Ufl NH,CI=i (NH, dlMOlved In Ilg) 
+ NhOL 

, Upto eos mto st l wt of the msss, it Is seen to be very 


The most Interesting point abont thla experiment fo 
that It la In accordance with the theory that ammon 
him would have the properties of a metal If It could 
Ik Isolated for excepting this substance the melala 
lliemselres lan unly be dissolved In mercury 
The second photograph Is an lllastrallon of an ax- 
|K<rlmuDt depending upon the peculiar property of 
aluminium amalgam 

Till aitlon of sulpburli aud nilrU acids upon ordi¬ 
nary aliimiDlum Is very slow because tbe metal re¬ 
el Ives a coating ot aluminium hydroxide and Is 
Bhicldod from the acid, but if tho aluminium Is amal 
gamated with mercury, Ihe aillon la very rapid 
Aluminium has a very great affinity fur oxygen, and 
will displai'c all Ihe melala save magnesium from their 
oxides If a intxliire of aluminium powder and ferric 
oxide Is placed In a crucible, and fired by means of s 
piece of burning magnmlum. a violent rooctlon takes 
place eunugli beat being produiid to leave the Iron, 
wblili Is one of Ihc products In a highly molten stale 
This Is the primiplu ot tbe "thcrmlto" used for weld 
Ing, etc 

Fi 0, I 2AI=:AI,0, 4 2Fe 
Borne Idea of Ihe sptKSl of rOBcllon and tbe heat gen 
eraled may Isi gatuod If three small Iron rniclblea are 
lilaecd In a tirtlcal column, one above tho other and 
SI pa rated five or six loihes A mixture of aluminium 
and frrrir oxide |h placid In tho lop crucible and Ig- 
I lied Almost Immediately molten Iron will melt Us 
way through the iiuUoni u( the first crucible nod imss 
through thi soeond and third as It thero was nothing 
In the way A box of ssud should be jilaced bemiath 
the bottom rruilble to istib the molten metal 
The affliilly of aluminium for oxygen lan lie shown 


molBl with menury The surfaie 
Is almost Immediately oildlr.ed 
and Iho result Is a growth of whim 
tufts of alumlnluui oxide over the 


The easiest method of amalga¬ 
mating the aluminium Is to ilean 
a amall portion, and lh< ii drop upon 
It some mnniirli nlirale solution 
and allow It to dry The growth 
will Immediately loniiiMintu 

in the lIluKtratlnn, the lOse of an 
aluminium barked lelephonc reeoiv 
or hss been used for the expert- 
0 OOHOTIO menl, and the resulting growth is 

shown by the white spots, princl- 
jially on top at the left 

Tbe third photograph la a striking Illustration of 
oemnlle pressure The tall plant like growths msy be 
formed by throwing small pieces of any of the follow 
ing crystalline chemicals ferric nitrate copisr ihlor 
Ide cobalt nitrate, nickel sulphate and manganetio 
sulphate Into s beaker glaaa rontalulng a diluted sola 
lion of sodium slllcato of I 1 sperlfir gravity The 
cryatsls vvlll almost Immediately sprout up Into varl 
oua fSntartic shspen, and grow several Imhes In Iho 
course ot a tew mlnoles. 

Tha salts dissolve In the water ot the 


sodium sill 
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nte wlutloii and met wtu the Mdlm illlrata to wu oMolnod at Istomk. Vltk » luv taB M 1k« 
term a ailkata of Um laatal of tha nit added Vot rl^kaad nt and a amll OM « tha loft, a «Maft 
Inatanm la the caae of eoppor ohloride copper ilUoate thtnner and noio freqaant apark tnm flra «a its 


CuCI. + Na,BIO, B CoBIOl + INaOI 


fryetal of Cufl, eurrounded by a each of luolnble 
CuBlO where the rapper chloride baa come into con 
tatt with the lodlum alllcate 
Partlclea of a diiiolvrd ml lioitce eaerciae a preaanre 
almllar to that of a ru explained In pbyalce tezU 
under thi title of the kinettr molecular hypotheaia 
When the aa k Is flret formed the preaanre Is equal 
on both sides but as more of the copper chloride die- 
solves (he pressun on the Inalde of the sack becomes 
so areat that it bursts at the top where the hydrostolic 
preesure of the liquid Is least and the sack weakest 
The liquid spurting out of the top la Immediately 
surrounded by a new saik and the process continues 
until the salt Is exhausted or the growth reaches the 
surface of the liquid 

Th( sllkatos of the metals of the salts mentionod In 
(ho list above are also Insoluble and the same expisna 
tlon holds true for their action 


In the large quantity of literature on wireless tele¬ 
graphy practically the only method described of pro- 
during the high tension currents required le that of 
using a powerful Induction coll or a high tension trana 
former on an slternntlng current The poaslbillty of 
Ulllalng the discharge from a dlrm-t generator of 
atatli electrldty la barely touched upon In order to 
t It the pracUcabllUy of the uee of euch a source of 


The ant experlamts la saadlng a 


turrent the writer lonstrmtcd a etatlc machine of the 
Wlmehoret pattern and made some experiments with 
It The machine a photograib of which la shown 
herewith was dtted with two glass pistss twenty 
Inches In dlsmeter supported on s half Inch steel 
■haft Bach plate had thirty aoctora of heavy Untoll 
SM Inches long The braas work woo made 
from 11dth round rod and the brass balls 
on the collectors and liSirden ]ara were pup 
cfaaeed from a manufaeturer of brass bed 
steads on were tbo large balls tarmlnallng 
the dlnrbaige rods and the sending devics 
below These bslls were fllled with crushed 
linfoll and contact mode by Inserting the 
supporting rods In wooden bushings fitted 
in the necks of the balls 

The two Leyden Jars showing at the front of ths 
machine were mode from hydrometer glasMe provided 
with feet end each hod a combined Inner and outer 
coating of S& aquaro inrhea of foil The Interior oat 
Inge were arranged to be connoeted with the dlichnrge 
rods by short loopa of brmsi ehaln and the exteriors 
Joined with a almllar chain laid along the base of tbe 
maeblut Thu device shown stitched to the fremt 
anpport Is tbo key by whitb the spark la thrown Into 
tbe aerial and ground and ihi mcaeagea sent By 
preiatng the lower lever tbe rocking arm above It 
whi h supports tbe two Insulsied balls Is pnllsd up- 
wtrd snd tbe latter are thrown Into range of the 
■park from the dU harge balls One of the key balls 
le onnected to tbo serial and the other to a good 
ground such as a gas or watir pipe I found It beet 
tc allow the nerlal ball to take Its charge from the 
positive discharger By pressing tbe key for longer 
or ehoit r inteivals the dots and dashes of the code 
are oaslly obtainable 

An aerial was r (led on my roof at a height of 40 
fiet abovi (he greund conalatlng of two horlsontal 
coj per wlr a sui ported on two-foot epreadera with 
kadk (If n ar ihc center mnnlng to tbe edge of tbe 
roof where th y were Joined and a single wire led 
th n n to Ihe n acblne on the third floor This aerial 
gate a wave length of about 72 meters Owing to the 
extr nely high tension and nvaneseent nature of tbe 
(ilscbarge It was ne essary to Insulate the wires with 
pr et cere which was done by su) porting them in par 
affln I i,Iass lubes The machine aa constructed gave 
a solid dream 


no receiving aerinl A number of detecters ware eon 
•iructed experimentally In Indlng a coherer and de 
enherer with a % Inch gap filled with nickel silver 
filings a microphone eonslsting of a piece of hard 
pencil lead brldgliig two steel needles a hare point 
electrolytic and a Marconi magnetic detecter In all 
the testa made tbe coherer gave the beet reenlts at 
short range and tbe micropheme the beet for longer 
dietance Indeed the Bounds were much clearer In 
this ease than when the electrolytlo waa used thongh 
the latter le eonaldored the meet lenalUve ot all 


ng t —ounus iznanmn nn ouxn lumim 

In these experiments a homemade relay ot >00 
ohms resistance woa used with the coherer and a pair 
of 76-ohffl ear phonee with the microphone In tbe 
experiment conducted tn the near by room tbe etraigbt 
■park from the diechaige balls was used and gave 
clear signals The coherer wss then moved to the 
back ysrd and provided with a ten foot aerial stretched 
hoTlioataUy six feet above tbe ground tbe other con 
nectlon being to s water pipe The signals were still 
received ckerly hot on Increasing tbe distance to 
three hundred yarde no result was obtained with either 
receiver although the aerial was extended to a length 
of thirty feet 

In order to Increase the power of the spark tbe 
Inner coatings of the Jan were connected to the dia 
chargers the outer ooatlngs stlU remaining nncon 
nected 

By this arrangement a shorter thicker and more 
brilliant spark was thrown Into tbe key halls which 
while not os frequent as in tbe former lsss was ■nfli 
ctenlly continuous to easily permit sending dietinot 
dote and dnsbee when the machine was driven et a 
■lightly hlghsr speed The microphone now responded 
clearly when the key waa worked abowlng the In 
crease In eSdeney ot the new srrnngsment and a 
more ambitions experiment was decided upon ’His 
recelTlng statlim Ineludlog mterophoae telephone re¬ 
ceiver tuning coll batterlee, etc was transferred to 
a bouaa tbreeqnihtari of a mile away and a reeelviag 
aerial erected Aa tbe owner of the house Objected to 
the uae of the root for this pnrpaae I waa eonpellad 


mH, UM 

isMeh wsiMiMnMM • idlr St oai^ 
iMtkiV tM|«lrdanM*f8teaCBt^MwfttWik 
M to the tiwttg ooll, wkMhqd a sC HI 

uetan and thuue to fho ulenMwsw At a ptdtr- 
fnagad hoar my hottw halt paftantly wovtad the 
Rtatlo mgohliu at tba imMIm and Cor Utaui ulasM, 
■ending dashes at alow speed and In grodpa ot thsoa, 
to avoid oontnClon and theoa signals osnM bs hlattr 
hst nnmMshably heard In the ^honea at my and. 

I hSTs DO doubt that with a uora adMant aortal, 
variable oondanser high rMlstanee hmd phonea, and 
petantlometar tor the battery the rsaelTlng dlstsase 
could be enormously Inerasaed Feasibly a sine spark 
gap and sending helix wonld bs sn advnntags at ths 
sending and A mnltlpto maehlm, bavlag tbrss or 
more pairs ot plntas wonld proha^ have aoMant 
eapoelty to rapidly ehane and diaohiw n amall pair 
of I^yOan Jara and ao aetid greatly Inoreaaed power 
into the aerial and lacnooe tha radios ot oOrfoney 
The deUlls ot the spark utp Ohowtag ths eharaetsr 
of the spark as given from the Interlon of tbo Jan 
alone ns used In tbe toregotng exporlments are shown 
In one ot the photographs The reeeMng apparatM 
with the exoaptlon of the toning coll la also shown 
herewith 

Held a pin vertically with Ita pointed end bUwaen 
tha thumb end forefinger PInce the pin thOa held 
before your eye In ooniact with yonr eyelid dose 
tbe other eye and look at ths drawing Fig 1 this 
bring at a distance of about three to five Inohea from 
your eye 

Two differently colored grotlnge apparently placed 
el two different dlitaneee from the eye both of them 
made up of vertical Unsa will Immedlatdy appear 
One eeeme to be relatively near Ita llnea have a dark 
brownish hue Tbe other le made up of daik blnlah 
ban and every one of theea seema to stand 
■t a dietance behind the flret grndng If 
the figure be moved Uternlly tha neur-hy 
I brownish lines are eeen to move on with 
^ j the paper but the blnlah ban run In tha op- 

" 'I poelta dlreotlon 

' The near4>y broonlah ham are tha Uack 
stripes of the figure In spite of tbe tact 
that tbe distonoa between the tgura and 
tbe aye la shorter than that of dlatlnot via- 
Ion the atrlpea ere not much blurred ■■ the pin de- 
ennaea the aperture of the pupil and theraby Ineraaaw 
ihe depth of focus 

The faraway blnlah ban are tbe sbodowe east by 
the pin on tbe retina In tbe middle of every lumtaov 
beam sent by the lorreepondtng white line The 
■bade Is cast right elds up but tbe retina Inverts It 
end the reeult Is the curtona Inverse moUen of the 
bluish ban whan the papsr or pin is mnds to travel 
laterally 

Tbe origtn of the blnlah eolor of these ban Is 
shown on rig > L L it the cron aeotlon of a whits 
line Tbe pin J> (relative elie Is siaggeinted) oloew 
the ceutTsl ptrt of tbe cryitalllne lens and aa the 
■ebromatlam ot the periphery la Imperfeot than la a 
rather etrong diepenlon of the white light The bhM 
nye A 0 ot the shaded epeotrnm invade the obaenn 
(sntrol sons which la the shadow of tho pin This 
asBumea a blnisb hue For a ahallar reaaea the Ian 
refrangible oolore red and ysilaw lag behind and te- 
uain en the Image ot the Mack atrlpea right and left 
of tbe white line The odmlxtun of colored light to 
tha dark stripes is In e rea s ed by tbe fact Ukat the 
whole Image being out ot tocna tho Italt batwoen tho 
black and wblu lines oannot bs sharp 

Tbe blue rays meet to a bwiM before the red aad 
yvUow rays they give therefon the lup re H a •( 
coming from a Caraway lumlnons lAjaet Ths ooa 
trary statsateBt Is tfna for the rad aad yellow raya. 
This aoeonts la part for the fort that the hfownt^ 
bars eesm to he nearer ttufo tbe bltlM ItaMi. Tkp 






















•pnnta tor and paekMlaa bettor «1 m irf the aiMnliw for adnilHIiMC tbr »»por iiroriao a maenina arranree to ,, 

aarpIkallT. that la al«lntrl, ft- from ml mv b. «^t,«t«d or «la»rd without tho uao "’[I?';*"* ’‘lljl'lf, •«*» **" 
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bettor itWATOS-CCl-BOABD—C H WaLlJb. nonel'nlM Knwnln. mud eri»-l rnnl Ih llko 

- CaetoD. Pa la tbio biotanro tho ln»«.tWm la MBVKHWNO MEAN* FOB BlIArri!-H P 

•f fitaoni laiaraati an Improremont le aloratur or dlmpiKorlnd naTauar, Potrj Townohlp I’a Tho Inrcn irnorato car or rowlvr" It lo doolUiHl 

T 2 to. ‘'tr’irrr.T*b.'2..‘’rr::?rdf »:irwr,ttTh;rmrnr-Tth?:^;:: 
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'T«»W CU«H««-n,B SCPPOBT T PAPER BLJ^EB-H « Ur^.a Pam „ 

imaana, Pnloaport, and P E. Aau, How Tork, 1“ noaltloea ai roquirod to anablo olotboa apodal foature rraldu. la tbi rrwbidlag f"' “** "" ™'’* »"•' wMhtmt fcrruin and 
K r " “1*0 P'i ?i pS^ ^T^r romoTod from tbo morJmnlu. and tbo aHana omployod for main »rranaod to aoniroly hold tho Up In p.dtlon 

dda a daraM. bottia fMiB_wblcb tbo cooWta "J- hortaontal ooaltlon uialn. uniform mwfaoo frlortoo upon Ibo «"■> ^ allow naivoUloBt replacing of a worn 


amp toaccawrihle and draw tha blaad alt from A. Ml 
two or mom plooaa almultanroaolf baa d< 

NON-BBPlUABUi BOTTUl—H C An to wl 
imaaon, rnUmport. and P E. Aau, How Tork, >“» 
K V Tba objoot of tha laToatlon la to pro- 
dda a darablo bottia from whloh tho ceatonta I® “ 
aan ho oaaUp paorod, which raraiat ho rrailad 
after anot balnt amptlod hy tba ordloaip »■«> 


' Manx Now Vorb I 
he ohjoct of tho laronl 
ad Improvod billiard 


Irad to anabla olothoa aptwlal 
r roiaoTod from tbo marJunlai 
0 hortaontal podtlon Ulning 
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fnm MW S«.) 

Mfapl Chob tUoted 1v tbe bud. catMi 
tk* tan to mtOTfo dnriac lt« lllcbt la 
Ok oQWirtliw. thmgli the hand u re- 
TolTad, the dram apea which the baUj 


Thlt deftoe ia broaght lato aotloa whea | 
U la daflred to gleo the hall a “apla.” 
There la a grooTa In the drum In the 
palm oTor which a band la paaaed, and 
which hr oaHalde arrangamoita la car¬ 
ried to the aanw potaU aa the 'awerre'' 
poltcra. Tor Imparting a pare aptn to 
the ban; tha puller rotating the hand aa 
above daaorlbed la thrown out o( action, 
and almplr tbi dram la the palm upon 
which tha ban reaU rerolrea doiiag the 
tiatal at the arm on an aula parallel with 
the dram and at right anglea to tha line 
ol flight iaataad of revolving on an asla 
parallel with the line of flight, aa In the 
aotloa to prodooe awerve. It dasirod, 
both BCtloaa can be brought into use at 
the name time, and than the ball la given 
a oomoonnd or refractorr grratlon—a 
1 of awerve and apla—which 
I tha moat accompli 
e of the emtio and con- 
ataatlr varrlng rotarr axta of the ball 
Tha devloe la aptlr united for practle- 
lag purpoaaa. The velocity of the ball 
can be altered at will, and there la a 
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to indicate the ei 
flight The varlaUone poeelble are very 
extenaive, and no two anooeeilve baUe 
need be delivered alike, the change being 
eSOoted without the bataman being aware j 
of the fact, or It doalred a certain type 
of delivery can be repeated ad lib Rvery 
gyraUon can be adjuated aa dealred, and 
Indeed It la poeelble to mechanically re- 
prodnoe the dallverlea of any particular 
bowUr Tha "break,” L e., tha tangent 
to right or left prodnoed when the hall 
atrikaa the ground, U meaaured by a 
gimdoatad eight, which aleo Indiratee the 
awerve of the hall to one aide or the 
other dnring flight BlmUarly, the baU 
can be made to leave 
point of the arm’i travel, there being a 
aariea ol atopa to aooure tbb end In thle 
manner the pitch of the ball, that la the 
diatance from tha machine to the point 
where It cornea Into contact with the 
groond, can be eaally varied, and elml- 
lariy the ball can he made to etrika the 
ground in aneb a way that after the Im¬ 
pact It chootc forward at great apeed 
The machine la mounted on teloacopic 
lagu, and the height of the delivery of 
the ball can be made to colnrtde with 
that of any bowlor whom It le deelred 
poaalbly to Imitate, the variable range be¬ 
ing from alx to eight feet above the 
groond. Tho meebantam U alao arranged 
to awival on Its body, ao that tho bowling 
arm can bo pointed In any direction wltb- 
ont moving the body The arm ia brought I 
to the horliontel poclUoo by meana of a I 
levar, by which it la alao tralnod and re-1 
leaaed, and at the mme time a diak ia| 
ralaad to warn the hateman of the 
peading delivery Rvery ball deltvared la 1 


AflTOXdnO KAILWAT MflTT IXOr. 

(OouHaaod from page Sff) 


Tha remarkaUa tafaty of thU apparat- 


(1) “nie loeomotiva pamnnei ta wgrned 
m a trtpla mannar on a cliwod algnal be- 
tug paaaed over. via,. (1) by a alreit (I) 
bp a warning dUk. and (I) by the brake 
Mag actantad. (b) The train la atop-J 
pall (t) By ordinary bnldag (la tha 
caaactptuMwlnnTralgnala). (1) byhlgh- 
apaad btfAtafl (to tha caaa at mala tig- 
JMli ■mbwt-pidig «t eonteoti). («) 
At h naa H o w ah to whaqwr tha kcomo- 

Igrltedaah ttd 




^hCgmotCnmO}^ 



_ y for 

.-11 paitlculura of the on/y 
Fnrydopadta that la ahao- 
Intely up-to-date now, and 
alwayi will be, and of the 
value the PREB RBRVICK 
of PifLwn's Krtrttrck Jinetau 
would be to yon, not only 
from an edncatioual but a 
bnilncH atandpolnt 
Nalaoa'a Parpataal 


I written and pnbllihed. It treau more anbjccta, baa more illuatra- 
mapa, than any other work of Ita kind in exirtauca 

DrapMa Rdltor, OaoaoB OAMnaiun, W.A , mUnbufali, Ucotlaad. Th* foroaMt •cbolan, Mleiitlabi, 

ul edwaton are (aai^ by the edltora le keep Nebmi t rwpctoal tecme-laat Unneloi^la the 

oat tuedern ttrcteBea work for all tine Theae three ncnBeaent, eettve Sdttotlal Btefa make 


add newlafonaallaa relaUvc to any aubject at aap lime. 

NELSON'S n mONLY PERFECT REFENENCE WORK 

U hJotmatlom h Abnmya Vjytn-Datn, TKm/hn BapradaHa 

RBAB THMB LITTBRS 

FROM COMMANOBR PEARY AND PRESIDENT SCHURMAN 

Nov 30, 1909 
Thomaa Nehon & Sana. 

Deer Slia-— 

In my tiaa of Nelaan'a Eneyclopoedla, 

I conilder the boae-loiif avBM to be a 
pradkal and up-4o.dBla method of keep- 
ping abreeat me Umaa with new facta 
concerning Important nwUen and aventi. 

The plan of keeping Nebon’a Cncy- 
dopaodlatodaleltthaaame aa Ihetao 
aucceaafullv uied by Stiehler'a Hand Atlas 
tuhlrh I have found invaluable In my m- 
beciatiae the Adas being bound 
I looie-leaf plan enables the pub- 
lo abi^shavetha maps new and 

Veiy truly youm. 





(CoNllatiecI from page 84.) 
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■OOELB Ht moutb am a rault In a bu.y pit 

M > >0M1LL, BWO iHii b ttt««.i«amadia r there la a oonitant endlaea train of aa 
rendlna and deaconding natlvee bnning 
their baaheta iwarmlng up down like 
■ — ■■ flln their bodloa tovertd with tlumbago 

Expemmntalt Model Work friii™ rr..SSS S 


THE AUTOMOBILE NUMBER 
of the SCIENTIFIC AMERICAN 


XHIS yew bacger ead even belter then it erer waa 
* It bee bem oar pnrpoM m puMaabiiig tba eimaal 
review to give the euto en obue owner and the prapectave 
purrhaaer truly halpfol mformatioa, and to that aanl the 
number will contam the fbUowhig arbelea 

/ 7»e Aweaiatda mmJtlm tmrnn 


AD the lawrt aaWehBe ptimplBg e^w, eliairiiwl caw, hooh and 
WdartrMla andhoMcamwwdMoM 

4 lUA^omMtmmdHmRomJ 

Tha antawhila baa p r aeea taj to Aa read aegiaaar aew p rc Hu 
for eolaliee Ha mart iwodor Ua reada hapaanawa to water ami 
pnetfaallr praal agamat Aa daa timli ia affart ad braa Tha United 
Statea Goaotomanl An^ Aa Offlaa af Pafaba Rand tequirT la aaw 


r MUtoe roar Ohm ihMM- 


I laced by povir bulating i lanta hauling 
Ae mineral from a d i tl of f i r oi flvc 
hundred feet to the aurfa At Pela 
wattn the moat ext naive wnrhlnga In the 
Pandun korale aurl an Inatallatlon haa 
been laid down and her the prevailing 
condltlona warrant tie outlay for ai b 
machinery aln one main vein atrlklng 
north and aouth haa a maximum Alck 
neaa of twelve In hee 

Owing to the heavy demand tor gra 
phite that enaned aa a reault of the Bonth 
Atrium war when $31 per ton waa re 
allied a plumbago fever broke out among 
the natlvea Bu h a prire Induced Indl 
vldual working and lllliit mining on 
crown landa Kven today Ihe latter trat 
lie takea place Bbould the mineral be 
proved to exist on the government prop 
erty llccnaia are d ily laaued by the 
anthorlilea to napec table Indlviduala to 
exploit the depoelta but Ae natlvee re- 
aort to poaching 

The graphite as It la mined la taken 
to the cleaning and grading works It la 
flrst anbmltted to a preliminary band ae 
lection all Ae large pieces which are 
tor the most part pure graihlle or are 
aasoctsted with pyrllea anl aelenite be¬ 
ing placed on one aide The iltvca cenn 
piise screens of varying mesh stretched 
on wooden frames Inclined at an nngle 


to sapirted W b to 


Him * COMPANY, bA, 361 Bnmdumyr N«w Yoik. 


sifting completed Ae graii 
undergoes leaning The pioc 
brought In from various localltl 
found aaaoclatud with oAer ni 
aa Ironstone or carbonaceouc d 
various descriptions and this c 
material b removed by band 
oration also lervee to separate 


eral Into two analltles the market prlee 
of which averages from |17a to $200 per 
ton for Ae drat and from | 0 to |1I6 
per ton for the second grade 
The Indnetry has attained great prog- 
perlty upward of SO 000 natlvea being em 
p ojred In the mining of Ae nrtlcle the 
vnlne of which production eonatdorably 
exoeeda 16 000 000 per annum The In 
dnatry b abo for the greater part In the 
hands of the natlvea many of whom 
hava imaaaod conalderabto fortunaa 
BliiM owing to tha eheapneaa of Ae labor, 
aaaplo aappltaa of which art taadlly avifr 
(doaolacM oa page tB ) 
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Qassified Advertiiemeiito 




taimog the lower peftentage ot 
extraneous matter is natunlV 
^e more economicai, because 
it produces more heat per ton. ^ 
if there is a coal that will 
evaporate more water ptf 

pound than another coal—you 

want that coal. 

Pardee is a bituminous coal 
that has a reputation for doing 
just this. 

Oa • t Pardee Coal is all mined in 

Mod uuessuifif! it’suna^ we 

T r employ a mechamcu engineer 

HE old way was to buy who is at your service without 
coal by weight You paid charge, 
for everything toat came in His duty is to test Pardee 
the car. Now you can buy Coal to insure its b^g kept 

coal according to what it will up to standard. This is in the 

do under the boiler. interest of our patrons. 

Two coals of the same price, Pardee is low in sulphur 
appearance and texture do not and a^. It's economical. We 

necessarily have the same can prove this to you. Write 

heating value. The one con- us for any information about 

PARDEE Bituminous COAL 

Pennsylvania Coal & Coke Company 

T. H. WATKINS. NM*l««r 

Bodaa, 141 Milk SbMt WhiteluJl BuiMiiiv, Nmr Yotfc PUhMHda. Lud Tlik BJ*., 

SyrKiM.UiiHBdUfa| 


<.\S0I.IM tN(.IM 


A Home-Hade 100-JVllle 
Wireless Telegraph Set 























































































39 



























































































40 







































































































































SciMitiflc American 




veryma.rv’s Ca^r a.t Lscst 
1910 BRUSH *48522 



RUMBLE SEAT AND TOOL BOX $20.00 EXTRA 


Everyman*8 Car— 

Merchants 

Physicians 

Salesmen 

Corporations 

Contractors 

Farmers 

Clubmen 

Suburbanites 

The Young Folks— 

The Brush knows no class; 
there is no limit to its use¬ 
fulness. A tried, proven 
automolHle for less than 
the cost of a good horse 
and buggy. 

UAB. THB COUPON nMY 

mUMWiNAiMurca 

tST Ai k, Oieilfc Mhk 

CMf. 


Think of it—$485 for the best-built, mmt thoroughly 
proven, easiest riding, most economical, handiest 
small automobile in the world! 


PiiK Ni-w IlHi'Hii Ki SMioi I mil only cnit- 
cla-snes all small lars Imt \s f.ir aluad <if ils o\mi 
‘previous high staiiilard 

Even tliougli wc have kariuil the lesson-, all 
inatiufactunrs have to learn hy ex|xTitm.i—ivcii 
thouidi we have manufaetunntr raiihtiea .is laarlv 
fierfix' as money anti brains i.an make ihiin—still 
vie could not build a car of ibt (|Uiihlv oi tla 
1910 llrush if wc merely imilaletl ihe bijf tars 
with all tht-ir comphcatiHl parts and .ill parts 
necessarily smaller and wieaker 

Here's where the pennis of the tltsiKiar counts 


Tlie finish has always licen and still is the only Tar (.luistruction ii 


SiMi'i un\ makes ii |wissilili in Imild ihe lar 
riKUl .iml still sell it at this wonderful price 

\s for nlinbilitv llun is im tump irison lie- 
Iwtsii tilt llriisli .Slid .in\ of the small mmaiions 
of larm’ imilli-tvlimltr tars 

W ilh tilt niw itriisli vou Ktt sinulc-cylinder 
simplii'ilv, relidbilil), liuht wiikIiI low gasoline 
and ml cnnsimiplion, low’ lire tx|ieiisi with foiir- 
cvlindtr powir and smooihness 

Ils titw' bainnttil motor runs as (|uietly ns a 
four-c\lmder and is as Ilexihli Its power is 
astonishin(' 

Till most wonderful improvement in Motor 


real Runahtmt bmlt m .\merica While ihe 

Tlie new 1910 finish is not a dcsijjncr s dream 
but the result of years of expcncnti and a 
knowledge acquirccl hy inamifactiiring 3.000 mrlu., 
finishes that arc m daily use If is a c.ir wliith ,, . ' 

with one chassis .adapts itsilf perfectly by tliangi ",, 
of IxKhes to a hundred different uses ’ 


While ihe balanced motor is the most rtni.irk- 
ilc fialiire of the lyio llrush, wi havi tii.ide 
imcrmis oilitr miorovi niiiits and rtfintmtiils 
Hire are some of lluin wlnsl-l«se Itiiglhenul 


It IS a car new in jiower, smoothness, speed clntchi' 
and looks but bmll on prtwen principles by an 
organiratum alrcatlv iverfectcd jn „ 


'll l 1 r Merctilts IviMi rndi.itor ntw silective rontrol 

■iiy ny tiiangi toupling-sliafi, iinprovnl diist-pnxif 

coinimitalor nmliipli disc low and revirse 
ithness, speed clntcbis, iransinissioii cmilrol levirs tnlirtly 
nciples by an lionsul and oil-tiglil inori iiuiit mnlllir 

In our magnificent ntw pl.inl wi make tvtrv 


The Rntsh has the fewesl possdilt jxirts hut iwrt of tht llrush ixupt iht wliitls tires am 
they are of sufficient size and strength to stanil tleclne in|iiipnniil Tin Rnisli Imytr ^lays m 
the hardeit knocks 11 iddlenian s or fsirts innktr’s profit 

READ THE SPECIFICATIONS 

s^jS^rS 35 i?tra-: 

BRUSH RUNABOUT COMPANY, il’TVlI,Tr°.*fcVfSr, 
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THE WHITE GASOLINE CAR 

is in a class by itself 






If you plan to buy a gasoline car, why not get the very 
latest construction? You can find h only in the White, 
or in the 1910 foreign cars at double the White price. 


The White gasoline car Is at least one 
year ahead of any other American-built 
machine. Some of the advanced features 
of the White, which are not yet found In 
any other American car are: 

^^Long stroke'^ engine 
No external manifolds 
Heated intake 
Water-cooled exhaust 

Among the White features which are 
not found in any other American cars, 
except those of the highest prices, are: 

Four-speed transmission 
Import cylinder casting 
Bc^ magneto 

The above features, combined in good 
design with the best materials whkh money 
can buy, and with the famous White 


workmanship make the White gasoline 
car by far the most desirable on the market. 

We venture the prediction that the 
principal changes whi^ will be made by 
progressive Anurican manufacturers dic¬ 
ing the next year or two will be the adop¬ 
tion of the features which are found notv 
in the White gasoline car* 

The price of the White gasoline car 
ranges frem $2,000 for the ** G-A'' 
toi^ng car to $3,800 for the Model 
landaulet 

Even iE you desire a smaller car or a 
larger car ti^ the White, h wiU be to 
your advantage to inspect the White or 
at least to w^ to us for a copy our 
catalog, in order that you may hform 
yoursdf as to the latest developments in 
gasoline car design. 


A POSTAL TO US BRINGS A COPY OF OUR CATALOG 

THE WHItTcOMPANY 


New York C«y Btoidwty and 62d St 
Barton 320 NewbuiySt 
Phaaddphii 624 33 N BtokI Si 
P ntiburg 138 148 Bent^ St 
Twonio 170 Kmg St Wert 


838 Eaa 79lh Street 
CLEVELAND 

omo 

uomMD uNMft »et.ae« Pkruwf 




120-122 Mnoa „ 

VirtNwAM 
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THE leiO AUTOMOBILI 


C onvincing ■•Vldnnrn that the automobile 
of lo^ay le lu far porfoctcd oa the ma 
tirlalM of conetnullon and mechanical In 
geiiiilty will allow, U afforded by the 
ta<t that (he can abown In the two onnnol ezhlbltlona 
thU year exhibit no noveltlei of a radical character oa 
compared with the can of the preceding year Indood, 
were It not for the relatively abort life and high coat 
of the tiree, the automobile would aurely be entitled 
to rank aa the moat perfect and economical meane of 
tranaportatlon of the preaent day Aa to whether 
ooiuo cheaper and more durable eubetltutu, having the 
■ana realllenry oa rubber, will bo found during the 
immediate future, wo ran only oay that there In not 
at preaent, oa far aa wu know, any promlae that auch 
• aubatanre will be produced At the oamo time, the 
development of the car haa been along llnea that are 
highly favorable to the life of the tire, for both the 
weight and the borae-powur have been greatly reduced 
Moreover, the average owner la beginning to under* 
aland that the exert lao of diacretlon In the uoe of the 
brake, In avoiding rough placea on the road and In 
alowing down at curve*, will add from fifty to one bun* 
dred per cent to the life of the Urea 
The tendency toward alandardlxatlon la even more 
marked thla year than laat, and the freak car I* con 
aplcunii* by lla abaonce The predominance of the 
four-i ylinder motor would Indicate that thla la to be 
the prevailing type of the future The alz-cyllndcr 
motor Is being made, but In spite of Its acknowlodged 
advantages of more oven torque etc, it la mainly con¬ 
fined to expensive cars of high iiowcr An encourag 
Ing feature, based upon lliuruugbly sound mocbanica. 
Is the Ini reused length of stroke, two of the leading 
makers exhihlling 3t)-horae-|>ower lars with cylin 
dera aVj Inihea by C Inihca stroke and 3'/t Inches by 
G Inihea atroko respeclltcly 

l.ndoubtedly, the present Hood tide of prosperity In 
the automobile Industry Is dm largidy to the fuel that 
e multlludii of iH-opla of niodernie meaiia, who have 
been waiting until n thoroughly serticvablc lar em¬ 
bodying the lull SI liiipmtemcnta was placed on the 
market at a low prii-e, is now being accommodated 
Beteral makers sre offering a fonr-cyllndcr SO-borae- 
power car having all the features of stylish design, 
accessibility to ihu parts, and ease and certainty of 
control, of the iiion* ciiatly designs for the low price of 
tTGO Csrs of this type have proved during the past 
year that with Judicious handling they are perfectly 
well able to stand up under (onatani and secere service 
For all cars the four-cjUnder, four-cycle engine, with 
variations In the \nlvc nrmngemontH to suit the tastes 
of the various hiillderK hss beiome the standard type, 
and the Indltalluns arc that ulttmately the cylinders 
will be call cn IKm Crankshafl ball bearings have 
given place to babbitt \Mirall(l lM>arlngs of liberal area, 
allhougb a few flrat class makers are using a modified 
ball bearing with an outer rotating ring For axles, 
altbnugh a few still use tbe balls, the roller bearing 
seems In he established as the standard practice 
There Is a practically unlvetaal uao of high-tension 
Ignition All machines down to the lowest priced, 
ere magnetos with either a fonr-cyllntfcr coil and 
timer oa auxiliary or a dual syitem of Ignlthm The 
abaft drive Is In almost exclusive use, tbe chain being 
retained only on very large Tbe trana m ta rio n. 

except on the emallcst cart. Is almost Invariably of 
the sliding and selective type, with three speeds 
ahead and one reverse and the excellent reeults ob- 
tafnfKl by those firme which have placed,the tranimls- 
elnk'-'^^ the rear axle are hrlnglng thla artanfement 
Into general favor 

Lubrication Is effected mainly by two eyetema^ oae 


Scientific American 

employing “splask' lubrlcatioo. In which the eranka 
pose through a bath of ^ contained In the bottom of 
the (Tsiik cue. and the other employing a trough and 
e pump, which eaoaea a constant and poeltivo elrcnU- 
tion through every bearing OuUlfie of a tendeaey to 


tor repaln, or for hdJnrtPHnto ^ Wr ^ 

wajr eiOTirt to btakes, durharntM^" > 

and ilim Coagl4«-l»« the na4 fiM 
Uone inida: whleh the worii gu donfi 'u4 the (Mf fir 
ddUy lupoetloa, cleulng, ned ndlaaMi^ fhl* ttmhiW/ 


valve mechanism of American can, and It Is rather 
remarkable that. In spite of the increased use which 
Is being made abroad of the elide valve (a diatinetly 
American Invention), there oeems to be no dlspoeitlon 
to develop this type in the land of Its blrtb 

Attbongb tbe mulUple-dlek clutch bids fair to be¬ 
come the excloalve type abroad, the familiar, leather- 
covered rone clutch bae rendered euoh ezcelleet eerv- 
ice on American machines that It itlU holds Its own, 
and this In aplte of the fact that tbe mnltlple-dlsk type 
lise been giving good reauUe on auch American can 
os carry them 

In tbe manufacture of car bodiM, there Is a marked 
tendency toward the adoption of ilnight line designs. 
BevenI stylish-looking can, both of medlnm and high 
iwwnr, arc shown with the mncb-Ulked-of torpedo 
body. In which both tbe front and rear eeats are en 
tlrcly Iniloscd, the can being provided with tide doon. 
forward aa well as behind Tbe provision of doon 
that open toward the front instead of toward the rear 
Is commendable, both from the standpoint of conven- 
leute and safety An additional advantage of the tor¬ 
pedo body la that It provides excellent protection 
against tho rush of air, partirnlarly on blgh-apeed can. 
A notable tendency of tbe timea to the growing popu¬ 
larity of wind sblnida and “topa,” the appreciation of 
the former being due lai«>ly to the general objection 
tu wearing goggles Tbe use of tops ronden the mo¬ 
torist compantlvely Independent of tbe weather, and 
they unquestionably add to the alt-round comfort of 
touring 

The question of the relativo advantages of the right- 
hand and left hand drive Is coming to tbe front, and 
some makers are offering can with steering wheel 
pieced at tbe left of the car Unquestionably the right 
hand position Is preferable In those foreign countries 
where the rule of the road In moeting and passing la 
tbe opposite of our own There, In meeting a utr one 
poasea to tbe loft, and tbe driver. It seated on tbe right 
of the car. Is In a favorable i>oaUlon ter Judging of tbe 
necessary dcarance In thla country, where tbe rule 
of tho road la revened, it would seem logical also to 
reverse also the poaitton of tbe driver 

The handsome display of motor trucks forma per¬ 
haps tbe most notable feature of this year'a ezbIblUon, 
no leaa than seventeen different mokes of commercial 
motor vehicle* being abown at the Grand Central Pal 
SCO In quality of design and workmanship, and In 
the variety of uses for which the vehicles have been 
built, thla aectlon compared favorably with tbe beat 
work shown In the other automobile exhibits, and aa 
one passed from one to another of those powerful mo- 
(bines and noted tbe excellent combination of compact 
ness and great capacity the Impression became strong 
that at length after many years of discouragement, 
the motor vehicle had come Into Its own Certainly 
the statistics of the trade bear out Ibis conviction, for 
It Is esllmaled that during tho coming year about fifty 
thousand commercial vehicles will bo built In this 
(ountry alone Thla gratifying result to tbe outcome 
of several yiara of careful experimental work. In which 
wholesale houses departmont stores, express compan¬ 
ies, BUd the big browing concerns have I>een trying out 
various designs of vcbicles under widely different con* 
dlliona of traffic, both In summer and winter That 
the manufaclurcra themsclvea have faith in tbe future 
of the Industry to proved by tho fact that, In leveral 
cases, Ibcy are considerably enlarging their plants to 
meet an expected Increase In tbe demand, and one 
firm alone In tbe West, to to-day in a position to turn 
cut live thousand motor vehiclet for commercial hia 
during the present year 



Tbe wonderful improvmnHit in miaur-oat quality 
mada evldeiit by tba rewtlto of thli t«M ohd by a 
comparison of tht specifloations of tha machtnw of 
tiMtay with thqw of machlnas aalling at about tba 
same prices in the aarly part of tba decada now draw- 


babbitt having certain definite physical propertlsa- 
suited particularly to tha requlremanu In dUbroBt 
parts of the automobile The manufarture of flrat- 
rtoae or even rensonably lattofaetory motor cam In 
thla country was practically impaaalbla anill tbe then 
small group of experimenters and bulldem were able- 
to convince tbe metal mannfocturem of the large pouiu- 
bllltlea of tha automobile Industry, and thereby Indnoe 
them to undertake tbe production of nickel ateel and 
chrome nickel steel for use In rranksbafU, tmoimls' 
Sion abafts, driving axles, sliding, differential, and 
steering gears, staerlng knuckles, and similar parts,, 
and of monganeae bronse, phosphor broue, and varl 
ona aluminium allojra tor use in cronkcasca, gaar boxaa 
Bteerlog-gaar honiinfs and similar parts dsmandinr 
great sUffneaa combined with light weight The auto¬ 
mobile industry to very largely responsible for tbe 
discovery of the physical properties of cbrome-nlckel 
ateel and vanadium-chrome steel under different mode* 
of heat treatment, aa annealing and oil tempering, and 
tor the Introduction of the special tool iteato requlraff 
to work tham 

Before the special alloy steels were brought out, 
tbe motoiHiar manufacturers nearly reached tbe end 
of their resources in tbe effort to produce safe, durable 
can of aattofactory power and speed without excessive 
weight The transformation that haa been wrought 
can be better comprehended when it to ehown that It 
to not uncommon for siierlally treated chrome-Dlekel 
or vanadium-chrome steel to dhow a tenalle strength 
of more than 200,000 pounde per square inch oa com¬ 
pared with 60,000 pounde tensile strength of fibrous 
Iron of a quality used by wagon makera and also* 
employed for certain purposes in automoMleo. That 
to a bar of tho alloy eteel one inch square is capable 
of sustaining a load of 100 tons without breaking 
Tbe quaittlea moat sought In meUto tor sliding geam 
crankshafu, camsbafto, driving and differential pis' 
Iona and gears and live rear axlea are elaaticity to ra- 
■tot torsionBl stresses and Impact, bardneas to resist 
wear, and ductility to bend under heavy shock instead 
of snapping. But ductility must be subordinate t» 
elasticity, os It waa found In the earlier days of the 
Induetry that the eolt Swedish Iron and low-carbon 
Bessemer crucible steel would lake a permanent set 
under the repeated ehocke and stresaes, and throw tbe 
ebofte end gears out of alignment 

As a result of the employment of steel of such won¬ 
derful strength In tbe elldlng-gear lete, by way of li 
luBtratlon, it to now possible to tranumit the 40 and fio 
hotse-power of tbe modem touring car with imaller 
and lighter gear seta then were used in can of IX. 
16, and 20 horse-power live years ago, and that with 
much greater certainty against breakage and the 
practical elimination of the mangling of the andi of 
the teeth by meshing and of wear due to contact under 
load By the ilmllar use of special metali In all parte 
of the machine that must sustain heavy torsional 
streaees, frequent and heavy Impact, or much friction, 
the dealgner boa been enabled to keep down the weltfit 
while constantly Increasing tbe strength and life of 
tbe machine as a whole This accounts for the great 
speed, power, quick acceleration, perfect manage' 
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' ENOINBEKIMO. 

'fh« tfttwafi which haa formed the cub- 

jaet of UlaatratioD is thla loomal, li maklnx itcadr 
lutigreML About 180 men are engaged on the tunnel 
betwoan fflamaar aUtlon, 10A4S feet, and the Jnnifmu 
Joeb, UfOM loot above the eea leveL The preeent Indl- 
catkM are that the road will be completed toward the 
oloaa of nest rear 

At the laat maatli^ of the American Bocletj of Naval 
AnMtacta and Uartne Bnglneeri, In a paper on "Ap- 
pltcatlona of Blaetrlcltr to the Propnlalon of Naval 
Taaaala," Mr W U E. Bmmett eatlmated the efflclency 
of the tttrboelectrlo inatallatlen at 08 per cent, and 
be. at leaat, la of the opinion that no other form of 
apead rednetton between tnrblne and propeller ran be 
made to ahow equal efflclencr 

In a raeant artiole In one of the magazlnea, Admiral 
Evana takei a rather peatlmlallc view of the futnre 


ELBCTRICAL. 

A reoant proaa report atatea that a chain of wlre- 
leaa aUUona la to be eaUbllahnd bjr the Brlttah Ad* 
mlraltr In the 1*001110 Ocean. High-powered atatlona 
will be placed at Sydney, DoubUeaa Bay. New Zealand, 
Suva, the oapital of the >i)l group, and Ocean I aland 
with medium-powered atatlona la the New IlobrIdM 
and Solomon lalanda 

A amw device for oonnacting wlrua haa Juiil been put 
on the market It conalala of a sleeve adapted to lit 
over the wires, which is filled with a requisite amount 
of solder The sleeve is furnished with material a hlch 
when Ignited produces sufflrlent heat to melt the solder 
The wlrM are then Jammed together within the aln-vi 
and firmly soldered In this poalllon The device re¬ 
quires no torch or loidering Iron, as the Inflammable 
material tan be Ignited with a natch Thu advantages 
of such a system of connecting wires will be appre¬ 
ciated by those who have tried to solder Joints on 



charge a aulllclent toll, at least dunbg the early years 
of Its operation, to pay the heavy Used and operating 
ebargea. 

A prise of 16,000 has boon offered In England for a 
twenty four-hour aeroplane motor Tn weight the an 
gine must not eiceed 246 pounds, and It must develop 
not less than 36 brake horse-power The points to be 
nonsldared In making the award will be weight, fuel 
consumption, reliability, wear of working parts, 
security against lire, and minimum air resletanue 
The conditions are severe, but unquestionably the 
motor Is the weak point In the aeroplane at the present 
stage of Its development 

Bmphatlo testimony to the ability of reinforced con¬ 
crete to resist earthquake shock la given by the cx 
peris who were sent by the Jaiwinese to Messina 
Tho buildings that had been constructed ot armored 
concrete, according to Prof Amore, proved to be 
highly resistant, and much significance wsa attached 
to the case of two reservoirs of considerable slse, one 
of brick and the other of reinforced concrete The 
concrete structure received no Injury, whereas the 
brick reservoir was completely destroyed 

Rooantljr gatbsrod steam turblnu statistics, refer 
ring to the growth of this new lyiie of engine In 
public tsvor, show that although tbs first steamer 
was equipped with turbines as rucontly as 1901 Ihere 
are now sixty fonr vessels carrying this equipment, 
the aggregate horse-power represented being 603 300 
It la estimated that because ot the lower pressure 
which can be used with the turbine, no less than 120 
tons of weight was saved In the holler room of the 
largest of tho turbine propelled liners 

ButisUos published by the Inturatato Commerce 
Commission show that during two years, out of 162 
pmvcnlsblo collisions and derailments, twonty-one of 
the accidents were dun to the failure of the locomotive 
engineers to observe lbs signals Gvldcntly the human 
element enters largely Into the quoatlon of the efficiency 
of block signaling In view of this fuct. It Is encour¬ 
aging to note the steady growth of automatic stop 
devices which. In case of failure of the engineer to 
obey a signal, will open the train pipe and set tho 
brakeo. 

With a riuw to gnarding the aatety of pasaengers 
and preserving the life of rails and rolling stock, tbs 
Chicago, Hllwankee, and Puget Bound Railway will 
retrain from mnnlng high-speed trains over the new 
roadbed nntll It has had time to become Ihoronghly 
eompocted and a reasonable amount of stone or gravel 
ballast has been tamped beneath the ties It takes 
some time for embankment and ballast to settle Into 
place, and, apart from the rleks of operation, the 
nmnlJig ot foot heavy trains over new track entails 
cootly work In renewals and upkeep 

Any one who waa familiar with the appearance of 
the Niagara rolls before the preeent power Instolla 
tlans were built end opened, can eettle the queetloa os 
to whether the appearance of the falls has been af- 
feeted, by the simple expedient .of going to see tor 
himself Bmall thonAh the total amount of water 
taken tor power pnrpoaee, In proportion to the total 
amoont posrfog over the tolle, may be, It haa bean suf- 
fletant to onnoe the shnllowar portions of the overflow 
at thaoltoM of the fUls to becono ontlrely dry, thereby 
greatly radMlng the total iMigUi ot (ha oreet line 

Onrtag the tost psaath of IMfi, otoctrlo service waa 
toMCnrotod OB the aowly alectrliled portion of the 
Loodon. Brl»htaA ggd lonth Coast Railway. London, 
(ho poiliontor portion ptooed In laab oarvtoe- being 
IttowB ns the Booth Lsodon lino, wbtoh azteods 
ntoo aOtm (rtm VIdtorto to UnftoB Bridge ronnariy 
too innotol liBw of this tr^ 'wMT thtriyolx mlnutos: 
BOW It in twoBtHtoo mtodtoa, ttmlns nm at too- 
Btooto latortolK Ogonrion to hp tho overhead oltor- 
BMtoc«anwit tnUtoy, nnd (ho ototor ofero-'tow met 


eervlceable volLuge 
distribution The latest trsnsformem 
this type have a capacity of 3.760 kilowatts, and are 
capable of taking a maximum voltage of 139,600 and re¬ 
ducing It to 12.100 These transformers have been built 
for tho BtanIsIsus Power Comiiany of California Bach 
tnutsformer unit welgha about 29 tona complete stands 
17 feet high, snd occupies a floor space of 9V& by 6\4 
feet 

For ths past three years moat has boon cured by 
clmtrltUy In much loss time than was required by the 
old method The meat Is placed In large wooden 
tanks and covered with the ordinary plikle An alter 
natlng current of 36 amperes at 86 volts Is passed 
thruugh the vat, the sUeruutlona serving to prevont 
electrurlieralukl action Carbon eleelrodes are used, 
which are surrounded by porous cups that dip Into 
I ho brine The coat of curing a vat full of meat (four 
thousand pounds) Is leas than one dollar The art Ion 
of the current la not perfetlly understood but It ai>- 
Iiears to drive the pickle into the meal and hasten 
I ho cure It also apiieara to preserve the plekln and 
pretent Iti deterioration, except tor tho loss of In 
gredlunts taken up by the meat 

Aooonllng to La Lonilere Klettriquo a new mliro- 
phone has boon constructed by Messrs (Mrl Rgner and 
J Kannar, of Uolmatroem, Sweden, which will with 
stand a current of ten to fifteen amperes The details 
of the instrument arc not given out, owing to the fact 
that It has not yet been protected by iwtents Tho 
Bwudlih government recently conneeted sevural tele¬ 
phone lines, forming a line nearly nineteen hundred 
miles long, and tho mlerophone transmitted sivoech 
very clearly over this elnult, whereas with the or 
dlnary apparatus no audible sounds were produced 
The now transmitter is being used In the I’oulsvn 
wireless telephone system and It Is dalmed thst eon 
veraatlon haa been carried on over a distance of 176 
miles, using a high frequency current of six nmpsrvR 

The Navy Department Is giving lU earnest support 
to the bill Introduced by Ur Rot>erts, who Is n mem 
her ot the Hooae Committee on Naval Affairs, to con 
trol amateur wireless telegraphy Mr Robertas meas¬ 
ure calls for a board consisting of seven members, one 
export each from the Navy, War, and Treasury ds- 
parUnents, three experts representing commercial 
wireless telegraph and telephone Interests, and one 
■clontlst who la well versed In wireless telegraphy and 
telephony It la proposed that the operations of the 
omatenr telegraphen be confined to certain hours of 
the day, and thnt each operator be required to take 
out a license Tho Navy Department has recently for 
worded to Mr Robeita eatrocts from the logs of reve¬ 
nue cutters, showing some of the dlflhmUtes with 
which naval wireless operators have to contend. 

With obaraoterlftie tborooghneee the Prualan Oov- 
ernment Railways have been Inveatlgatlng the best 
roadbeds for their lines, also the brat trolley systems 
and motora. Abont 30 miles from Berlin Is an oval 
shaped experlmonUI railway of about a mile In length 
Fart of the roadbed conslsU of wooden ties, and on 
other part of msial tiea Various kind* of ballast are 
wed, bM vartoui methods of connecting the rails and 
ttos. Over t&la experimental railway an sleotrlc train 
to operated every weekday for about twenty hours of 
the day, and In this way It to poorible to determine 
which form of roadbed will beet stond the wear of 
oetnat servtoe. The overhead system has been changed 
frpm time to time, and different forais of ooUectora 
have beoi wad. At present the locomotive on this 
Um to heliig driven by WInter-BIcbberg ilngle-phsoa 
motors gtored to toe wheels. The company expecU 
sooa to we moto r s mounted on the floor of the lae» 
BMUvOr and srahtoesaneetod to too driving wheels. 


SCIENCE. 

A mowtog picture oficrator was taken up by leHi.n. 
recently on a seven minute trip, at an oluvatlon ot 
etohty feet from the ground He (ook pictures with 
™ The apparatus weighed 

300 i>oand«, Hnd lla oi>eratur I96 

There seems to be some pvldonre that iiiilsalory os- 
clllatloiui of tho earths crust Incroaso where there Is 
a strong baromotrli grsdlool. without any niatlon to 
the wind The phenomenon has been Intestlgated by 
two Japanese sclentlsiH, ono of whom, Omorl. has 
shown thst the earth s pulsations are due to i banges 
ID the pressure upon the earths cruet raused by baro¬ 
metric changus or by accomimnylng ilmngcs In the 
level, but not duo tn the wind Itself Bblmono, 
ho other Japanese, has larrled on Omorl s obsorva- 

ISOS. When B depression approached Osaka 
from thn Bouih, finally pasaliiR 
obtained records of piilBatlons 


went number of the Monthly Weather 
ys that this blanket effect of clouds is 
|h emisslvlly for radiations emitted by 
hini-e lo their high cfik-lcmy os heat 
radiators A • black body should have no reflecting 
IK)wer and be opaque Water roflorts only from 2 to 
6 per I ent of the waves received, and a layer 1 centi 
meter thick absorbs wmpletoly all radtallon of wavs 
length greater than 1 6 ^ In the Infra red The earth a 
maximum emission lies In the region of 8 s, and loss 
than 1 millimeter ihlckness of water Is required to 
produce Lompleto opacity In that region Owing to 
this opmlty there Is little Internal reflection of heat 
wavts in tho water globule 

Tha Ironing of linen may ha^e a grealer effect than 
Is BXpalivI of II As Ihc (cmiM-ralure of the Iron may 
gnally exceed 266 dtg F U has been suggested that 
the priwess of Ironing may siifflce to sterlllw surgical 
dressings and henco be of valuable service, especially 
In rural dlstrlils and elsewhi re In ihe absenis of dis¬ 
infecting ovens and slcrlllxers Nearly all mli robes 
<Bn be killed by a su/B.lenlly lung application of a 
Ituiptrsluro of ir.S deg F, but a temperaluro of 266 
deg P Is requirwl lo kill terUIn spores of bacteria 
nnd tn produce aliHolutoly tomploto Htsrillutlon It 
has been proved by ciistrlmcnt that It is possible to 
dlsintocl tlothlng very sallsfaclorlly by Irouing Cloth 
Ing whbb had Is-en worn by children affected by vari¬ 
ous contagious diseases aud which lonlalned l«(terla 
of pus, diphiherla, etc was sjirlnkled and Iroued It 
was then rubbed on plates of gelatine prepared for the 
culture of bacteria, but not a single colony was de¬ 
veloped 

Frot Joly bos studied the radioactive properties of 
the many lavas esiH-ilally those of Voauviua From 
bis rcsiills It appears that Ihe Vesuvlan lavas, from 
1631 lo Ihn present day, are remarkably rich In radium 
comi>ar»d with other lavas, the values ranging up to 
three limes the normal for Igneuiis rocks, and some¬ 
times I von higher than that Tho thorium content, 
although large In lumiiarlson with what generally pre¬ 
vails In the rtsks of the Bt Oolhard series. Is not con 
splcuously higher In Ihe Vesuvlan rocks than In the 
rocks from other volcanoes Tho highest reading was 
obtained from ihe Krakalan pumice The Vesuvlan 
faivos appear to show a progressive liiirease of radio¬ 
activity according as they are of more rnent erup 
tion, which seems lo Indliale that, as Mine pnigresses, 
this volcano Is tapping niaterlala rli her and rli her In 
radium Prof July has also discussed the. possibility 
ot a connection bclweeu radlo-atltvlty and volcanic 
activity 

Not so long ago Prof Turner proved that gold leaf 
becomes transporent when heated In contact with 
glass This Interesting phenomonon has been further 
studied by Meaera J C Chapman and 11 U Porter 
Without the use of glass In their experlmcmls a piece 
of gold leaf was hold by Its edges (g a plsilnum loop 
and heated In a double-walled qiinrlr i rue Ible As 
heating continuod It was noticed that the gold loaf was 
becoming more taut, and evculiially the tension be¬ 
came BO great that the lesaf tore in places Heure at 
B BUfllclonlly high te>mperaturo gold leaf contracts On 
examining It mIcreiHcapleeally after removal Its struc¬ 
ture appeared to be decidedly more granular Biibse- 
quent experiments with the leaf banging like a blind 
with a weight at the bottom to put It under defiulle 
tension showed that as the temperature rose the eon 
traction when It began took place at a great rate with 
Increase In temporatiire When different tensions 
were employed the contraction temperature was nearly 
the same In all, and was about 340 deg C With gulel 
wire Instead ot leaf no rontrectlon took, place The- 
extra transparency when the leaf Is healed In contact 
with gloss Is attrlbatad lo this contrae-tlon It Is-lng 
sboam that the leaf tsars on contracllon at numerous 
placso, toavlng clear Intervals between. 
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THE MOTOR CAR AND THE ROAD. 

THE DESTRUCTIVE EFFECT OF HIGH SPEED. 

BY LOGAN WALLER PAGE, 

DIRECTOR or THt omce. or public roaos^ united statu department or agriculture. 


and difflrult problem now enmlng and tbo Inm^lrad wbeela paaalns over tbe rand from tbe eOeci were produced by auction or menom, thd 
Khway englneem all over the world time to time were depended upon to wear off a auffl- action of both front and rear wheali ahould be MB» 

of the cniahed atone road under the dent amount of roek duat to replace that carried away what almllar at least It seems apparent to tha writer, 

of motor vehlclea, and the devising by wind and water, and thin, under the action of mole- therefore, that the road beet adapted to motor traae 

ronstructloD adapted to the require- ture, recemented, thereby automatically renewing the la the road which will beat resist this powerful tnottvo 

tlcth century Iralllc That the auto- bond of tbe road aurfaoe. ¥rhen the road was sub- shear It has already been demonstrated that no plain 

In slay DO one will dlspote It Is Jected to drought, the eondlHons were msde norms] by macadam road Is eaprtle of resisting this foree. 

rc are already about 2M),000 ma- regular aprlnkllng With tha advent of tha automo- While tha deetrocUon of the road may be eonsidered 

le United BUies, and the number la bile, a touily new condition prevails. The rubber- ea tbe moat tangllde and serlona pnAlem. tha dnst 
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Inureaitng at a marveloui rale In France, which la 
credited with having the moat luperb system of roads 
In the world, built at a coat of about |t26,oOQOOO, a 
great International Hoad Congreea was sanctioned by 
the French government and held at Parla in October, 
1808 8o alarming were the ravages cauaed by motor 
traSc on tbe costly Fren< b rood ayatem that the pur¬ 
pose of the meeting was announced to be “The Adap¬ 
tation of Roads to Modem Methods of Locomotion" 
In the United States, tbe problem aa yet Is a vital one 
only near Ihe greet centers of population, for the rea¬ 
son that but a small itcrcenlage of tbe total mileage of 
roads Is Improved, and tbe motor traffic la largely con- 
flned to small areas of roiinlry, but It will of necessity 
become Increasingly Imiiortanl with the constantly In¬ 
creasing use of tbe automobile 
The feet that must give tie concern la that the old 
methods of construction which have stood every test 
for more than a hundred years are Inadequate to meet 
the oondltlona of this new form of tralBo, and that we 
are In the midst of a tranaltlOB period which may 
eventually revolutionise the science and art of the road 
builder The highway engineer at to-day la called 
uimn In asierlaln In what way the antomobile Injures 
the rosd what la the esset cause of the Injury, and 
Anally to devise an adequate remedy 
Whea TrOaaguet, the great French eaglneer, made hla 
report to the Council of Bridges and Roads In 1775, he 
set forth the principles of construction which, aa modL 
Aed and added to by John L. MacAdam In the early 
part of tbe nineteenth century, have proven adequate 
until the twentieth century Theee greet roed bullden 
and their successora sought to aecure a road eapabla 
of withalandlng tbe wear of iron-tired borse^rawn 
vehicles, for the motor-driven vehicle had no place In 
their philosophy They worked upon the theory that 
tbe dual abraded from the crushed etone would All 
the volde between the angular fragments and when 
wet would serve as a cement, thereby making the road 
aurtace practically a monolith. The Ironwhod horses 


tired wheels moving at excessive speed tall to pro- 
duoe any new duat from the roLk, but the tremendoue 
eheerlng eflbct of the driving wheele forooe tbe looee 
duet on tbe road Into tbe elr In great clouds, and, aa 
the body of the machine displaces a large volume of 
air, tha dedected currente carry the roek duat off tha 
road, thereby effecting a permanent loss of the all- 
oaaenllal binder It followa that the road la soon atrip- 
pad of lU Ana binding material, and the upper or wear¬ 
ing course of the alone la oxpoaed. Theee etonea, 
robbed of tbe binding material, are soon loosened by 
the great shear of tbe driving wheels, leaving tbe road 
badly raveled or dlalntegrated It la, of course, appar¬ 
ent that tbe effccta described are greatly IntensUled on 
curves whore skidding Is most frequent. 

Highway and mechanical engineers have given much 
etudy to the action of tbe antomobile on tha road aur- 
faco, and many Ingentoua thenriea have been advanced. 
'While it la true that the (dipping of the tire, the skid¬ 
ding, the shape of the car body, and tbe auction of tbe 
pneumatlo Urea all contribute to produce tbe effect, 
the moat conclusive azperlmenta eeem to warrant the 
eaaertlon that the greet tractive force or shear exerted 
by the driving wheele <ff motor can la tbe main factor 
of Injury A series of teats conducted by the United 
BtatM Office of FUbUc Roadi In 1808 produced sonw 
Intareatlng resulta along thia llna. Cars of varlona 
weights and typsa were run over a meaanred oonrw at 
different ratea of epeed and right-angle photographs 
taken of each run A 60-horae-power car Mrlpped for 
racing, weighing with driver end mechanician about 
8,800 ponnda, was driven over a atretob of road Artt at 
five mlleg an hour, each run being inereaaed at tha 
rate of five mllaa an noor until a speed of M mils* was 
attalwad, Up to 80 miles an hour little or no cliaet wna 
produead on tbe road, but from 80 mllaa an hour the 
effect wag striking with each Inereaae In veod. 
utile or no <Aect Is prodnoad by the treat 
wbeelA Practleally the entire dlatnrhance of tha 
road la prodnoad by the raar or driving wbeala. If 


Eighty mllSB aa hoar. 

Ji mu AT BimiUT iPBue. 

nuiianoa aa InlenslAed by motor traAlo la moat far- 
reaching In lU Indirect effpcts. It hu been claimed 
that nlne-tentha of the dust produced by man oomes 
from streets and highways and someona baa very 
aptly termed tbe public road the “uatloasl duat tee- 
tory" Tbe effect of tbe huge clouda of dust upon 
health must be very great, as most forma of diaasae 
are tranamlttud by this germ-laden dust. Tbe damage 
to cropa growing adjacent to tbe public highway 
through the dust nuisance la real and tangWa. and 
particularly U this true of small frultA Bo axtrema 
baa this condition become In certain dlatricu that no 
attempt Is made to raise fruit near dnaty roada. Its 
effect upon some claaiea of Ilvo atook Is moat severe, 
cattle and honea In particular being susceptible to tbe 
germs of tuberculosis carried by tbe dust Tbe auto¬ 
mobile cannot be held responsible for theae forma of 
damage, bnt It baa undoubtedly IntenslAed them. The 
road builder la, therefore, called upon in many eases 
to mitigate tbe dust nuisance by devising a fwm of 
treatment which might be cgnaldered a palllatlva. 

The efforts of progressive highway engtnesn are dl 
rectad, therefore, primarily toward tha preservathm of 
our Btonewnrfaced roads and the eonatmctliHi of dost- 
leaa roada, and secondly to minlmlslDg or mitigating 
the duat nolmnce. Tbe reaulta ao fhr acoompllahed 
have been for tbe moat part experimental, and bat ll^ 
tie attention has baen glvsn to the actual oompcattleai 
and ohsracterlBtlea of the materiale employed 

It Is erident from even tha alUbtegt eonildemUoa of 
tha eubject that the aoluUon of the problem Boat 
come, lor the moat part, from the highway aBtnaer 
rathor than the automobile manufacturer and tha 
leglalator Manufactureri bav«, to aome axteat, triad to 
reduce tbe dust-ralalng tendency of their ^ 

various mechanleal devlooa. Bxparlments la 
brouAt out the tact that can fitted with bodlM having 
either very great or tny alight olearaaea ralaad Ism 
dust than those with an average O l aa n aee. Boms 
novel devloas were tried with more or lea sunnai, tbe 
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Twatta belflt oMalaaf tnaa a ear with 
a'lat ateel bott^n overlapplac Um iMm itf 
tha ear.raM ahota Inataad mad gaarda. 
Thar ahdar Icnea waa aU IboIim from the 
craaad tsd prolaotad bamd tba ladlator 
la ftaat ta catch daflaelad wlod tram the 
fiMta or the ear aad paaa It hatwean the 
a cr iia aad the Mr, lartaad at betwaaa the 
car aad the read. It la an andent tact that 
tha gieatar tha apead tha grMtar tha 
aauront of dnat, and the treater tha daea- 
age to the road. Btepa hare already haan 
takea to oombat the apaed mania by the 
aaaettnant of the raMt atrlngeat apaed regn* 
laUoaa Unch dllBenIty U fonnd, howarar, 
In enforcing tbaaa ragulatlona. 

Tha aaperlmanta oondncted by highway 
anglneara, particularly In Franca, Bngland, 
aad tha United ttatM, have been directed 
toward providing a atonoanrfaoad road with 



oommiranog or iiTinnr o Ba xAoasaa mas n nrsTSATtog 01 
oMinnie unus. siatt iae u appuu os tbs top 
oOuia or btom 


a binder more powerful than the rock dnat 
For the puriHw of prcuentlng Intolllgently 
the eaperlmente tbuH far ronductad with 
apaclal blndera, the lerm duet provonllvei' 
baa bean applied to all of the rarloui bind 
era having for their objeti either the eup 
preaalon or the prevention of duet These 
may bo divided Into two riauee, timporary 
and parmanenl The temporary binders 
aervo merely aa palliatives and require fre¬ 
quent renewal, the permanent hinders, so 
called, enter Into the structure of the road 
aa a constllucni element, and are ulthur In 
eorporated with the other materials at the 
time of the conatruKlon or applied later by 
a Burface treatment 

In the clam of temporary bindora may be 
Included water, salt solutions, llshl olle and 
Urs, and oil and Isr emulelona, while the 
(ri)atisucd an pain W, ) 
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MOTOR BALLOON GUN5. 

AUTOMOBILE VS. AIRSHIP 


Jahuamy is, I9fa 



It !• to tbelr rre<llt tbat the manufacturen ot ar- 
llllery ahould mi vameally have RrapplL-d with the new 
liroliIcniH prowntcd by Ihi' (lorelapmcnl of auci-ewtal 
aeruplanv and ilIrlallilH ballonnR and ao qairkly have 
UmiKnud hihh lal onluanr^ (u iiin t thr now form of 
Hurforr The Arm which haa bcun moat active In thia 
din I lion IH Lhii great Kriipp Company, In having 
hroiight out Hcieral typea of gun, cHpabln of firing 
at llui high anglea whlih will b« noceaaary In order 
Ihc rapidly moving alrabipa and plaaM of the 


e mobility of the n 


future Becaiiae iif the e 
method of atiack from tba 
air, It IH ubvioimly nucca- 
aary that the moana 
adopt! d to realat It aball 
Ih I aiiabln of a corrnapond 
ing roobllliy Thla U 
eaiaatally true where the 
warfare la likely to be car 
rled on agalnat more or 
lean rapidly moving bodlea 
of trooiw 

Now the automobile be 
cauBO of He apeed weight, 
and Btrengtb, la partten 
larly adaiiiAd, not only for 
tarrying light automatic 
guna but for affording a 
platform from which thtty 
may be Bred with a rea, 
annablo degree ot ac¬ 
curacy Indeed the artil¬ 
lery motor I nr armor- 
plated and carrying a gun 
Chat iB locked Hrmly to Ita 
chaaala, la the natural 
counteniart of the fie 
miliar armored train run 
ntng on the ralla ot the 

regular ateam railroad And although the military 
automobile will he largely reatrlcted to the ndtda, and 
will leave them only under uiceptlonal anodliloni ot 
amooth and fairly level country, the automobile bat- 
loon gun will and a Beld ot uaefulncaa In future cam- 
palgna whose llmita can only be determined by the 
hard eaperlencea of a regular caniiialgB. 

Of the three rapid nre-gun motor can herewith 
ahown, one la American and the other two are ot Oe^ 
man make One of our llluatrntluna ohowa a rapid 
llru balloon gun, monnted on an armored motor ear 
of 60 horee-power The latter, in epite of iu weight 
of three and a quarter Iona, la capable of making a 
epeod of 46 kllometera per hour and mounting gradoa 
of 32 ]ier rent, even when the ronda are of poor quality 
Tlie gun la alno ahown mounted on a aeml-armorod oar 
Thla nffwtlve weapon haa a muaale energy of 34 8 
meter Iona and an uatrome range at an angle of 4.1 
degree! of T.SOO metera At the maximum elevation 
of the gun, the ahcll haa a maximum height ot 
iraje! tory of T HIM) metera 

The armoring of the motor cara oonaUta of niokal 
Bteel platea, 3 mllllmelera In tbickneaa, and the gun 
itself la provided with a apeclal ahteld capable of a 
wide arc of aiming The wheelo, alsn, are covered 
In with nickel 
atcel plating The 
ammiinlllou I a 
carried In a box 
underneath the 
hark aeaL and It 
will let noted that 
the front of I he 
car u provided 


The guna are 
proviiled with 
ahella of a aiie- 
rlal dealgn, eult 
able tor atlai k- 
Ing (he gaa bag 
of a dirigible or 
the ranvaa or 
rubber-rlolh cov¬ 
ered aurfacea of 


InatMt of ffrlng the gun, and emlta a distinct trail ot 
amoke during tha flight of the ahel'l This gives the 
gunner some Indteatloo of the error la hit alghtlog 

But It will be a very dllBtult matter to uure upon 
a foat flying machine speeding miio-bigh above the 
earth The moot promlaing form of atiack la with 
shrapnel, which. It buret at the right distance In front 
ot the Object, will envelop it In a perfect spray of 
Jagged abell fragments 

Another lllual ration shows (he McOlean-Llaaack auto¬ 
matic rapld-tlrn gun, aa mounted on a Mon Paikard 



Ing, tor tbat Btata wUl make 113,000 of tbo total pro¬ 
duction of 303,000 earn scheduled tOr lOia IiNmr 
other Statee adjoining will eantrlbnte 70,070 machines. 
The Middle West may tharetero be said to be the real 
home uf the automobile Industry IlllnoU Is achedoM 
to make 10,300 can In 1010, Indiana, 31,036 care, 
Ohio, 23,700, and Wlacousln, 11,000 In the Bast, Con¬ 
necticut will make 2,100 cara, Massaebnaetta, 4iuu 
care, New York, 10,40U cara, Pennsylvania, 1460 
can, and Rhode Island 800 cart. 

These flgurea are uken from etatlatloa obtainable 
In connection srHh eighty 
ot the prominent auto¬ 
mobile companies, and axe 
Btartllng to aay the least, 
both aa to their bearing 
on the location of the mo¬ 
tor car Industry, and on 
the importance of the au 
tomoblle Industry oa a 


in t 


whole 


there are fifty other firma 
making loO care or len, 
with 160 makara turn 
ing out a few can or 
experimenting 
Just why the middle 
West ahould lead In motor 
car manufacture la worthy 


AUTOMAno en aovnu o> a paoxabb s-tob noox. 


truck, for tests which were carried out laat year at 
Cleveland. Ohio. Lieut-Ool O W Uaaack. of the 
Ordnance Department ot the United Btates army, and 
Dr 8 W McClean, designer of the gun, had rharge of 
the teats, being snlsted by the Btandard Automobile 
Company, the Cleveland dealer for Packard motor 
rare and trucks. 

The gun fired 3-pound shots at the rate of 100 per 
minute, the range betiig 3^a miles. Shots were tried 
with the brakes of the car set, and also released 
When the brakes were set lbs truck did not move, and 
no shock was felt by those surrounding the gun oo 
the truck platform. With the brakes released there 
was a alight movement on the recoil, but no ebodin 
The designer of the gun recommends Its nas on a 
truck such oa the Packard, but armored tor war 


1 additional I: 


wmatlon regard- 


IlM fiUUIe WmS nag the AatonaeUle ■■gMiT. 

BT suasB aasToa, 

Michigan leads all 8tatss In motorear mannlOctur- 


eapedally when it Is re¬ 
membered that much of 
the early experimenting 
In motor cara and early 
manufacturing was dune 
at planU In Buffalo and 
Tarrytown, N Y, Marlon, 
N J , Bridgeport and Hart 
ford. Conn, Philadelphia, Pa, and other Baatern States. 

Becanee of the tremendous growth of the Industry In 
the past ten years, and the amount of capital and num 
her of people employed, the aeltlement ot an Industry 
like that of automobile making In any particular aer- 
tloit ot the country, la a eondltlon worthy ,of thought. 
The middle Weat may be said to be In control of the 
altnation, not alone In the making of can, but In the 
making of tires, parts, and accessories For this con¬ 
dition, we must first give credit to the Industrial enter¬ 
prise of the middle West, for the securing ot big tac- 
torlea, for the enterprlalng methods of Its boards of 
trade, and (or the readiness to contribute money 
toward the securing of new Industrial anterprisre, like 
that of motoi'car building Next must be considered 
the Ubor altuatlon, which la excellent In the middle 
West, espscUlly In the matter of bonds (nr automatic 
machinery Moat of the big machinery making com 
panics are In Ohio or Indiana, where machlnlats of 
excellent character are to be had In large numbera. 

Besidea being the center of the machinery trade, the 
middle West bos been the beadquartera for raw ma¬ 
terial to a very large extent, at least after It bos been 
put through its first or second procssa, os In tba case 
of rubber, steel, leather wood, brass, and other things 


the night uf the 
Hholls. they are 
riimlabed, at the 
base, with B 
amoke - producing 
aiil-atanee which 
is Ignited nt the 
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ANTI JOY RIDE DEVICES. 


BY HARRY WILKIN PERRY. 


Bo gTMt a proportion of the many bUal or otbnrwlm knowlodfo and conae 
wry aerlmu automobile accidents cbroololod almost wtaelber an individual 
dally during the motoring season is the result of the penalties tor Intractioi 
nse of cars without the owners' knowledge or consent, nor more than 1300 or 


knowledge and consent of the owner or owners, 
whether an individual or a corpormllon, and Using the 
penalties tor Infraction at a line of not less than inu 
nor more than 1300 or imprisonment for not lew than 


oblnsa can be 
positively pro 
vented If mat¬ 
ters continue as 
they have, it 
will become in 
enmbent on ev 
ery law-abiding 
and gentlemanly 
owner of an au- 


adopt voinntar 
ily such protoc- 
t i V s messure, 
even it laws 


compelling It 
aro not enacted 
tor tho public 
welfare 
"Joy riding"— 
as tbs wild ran 
ning of a motor 
car by a partlat- 


Bnch laws will doubtless have a deterr 


In the way of produting a device that will art 1 
certain check on the use of the isr and >it cnnble 
rbauffeur or the mechanic to clean and adjust Ihi 
glne, teat the Ignition and generally keep I hi 
“luned up" to maslinura working oOLlumy are nu 
ous and camples Chauffeurs and machinists 
ilevor and resourceful or they are unworthy of 1 



■kylarkers pass¬ 
ing through the 
streets and And 
lag an unattend 




tomoblle stand¬ 
ing In the street, 
nnd prohibiting 


can from leav 1 

lag tUelr ma- 
ehlnsa nnattend- 
•d with the en- 

plna rdnalng. Daring the past winter there has heen.^ 
BHioh Botlvltr in legislatlvo'ctrclta for the epaotment' 
Uwa to pmvsttt "joy riding," The Now York 
latnrs passed a otmtalalng a provtaion ptobibltlnf 

anytsM from nsing tw taaperfaig with a motor vAlclo 
wBhont tha eonient, naddr penalty of a lino, 

tapnaonaoptii or dsptttgtion of tho rlAt to nw iho 
pablle road Csr otai mosthsk^ant or aU nHA pmu)' 
tiea, Tbs Oolormdo Baitad a tor M 

oBset and bo -*«*»-■ {rngudiatalr udo tta i^mss 
• g "In the optelon of Uw Osooral dsMabiy an mmUg- 
enor sikWdf dnkBilUiw any p«M«M from iMpsftag 
4ntorl|« or stivttiHr anf Iddor par 



a rccordi 
struniont 
d I s c o n noctod 
Again, if any 
operating part 


car is positively 
locked against 
orllon, such os 



been Invented 
with the object 
of sBordlng par 
llal or complete 
protection to tbs 
owner against 



, t||oy are difflcalt of cnforoemsnt and are punitive 
yhther than preventive, applying tba pnnlahment after 
the evil has been committed tbs abase of suiomo- 
_ bilss ss distlngulsbed from, their proper and moat de- 
‘ slrable nse has reached si|ch perlons proportions os to 
can for the general appllisitlon of mecbonlral and autu- 
matlc means whereby the unanthorlaed nso of a ma- 
dilas can be posUlvely preveoted or detected the flrst. 
time It ooenre and the punlahniSBt swde to follon^ 
■vlftly upon its commission 
Inventom hnvs wrestled with this problem for eev- 
«ml years, aad a variety of devIcOe bate been pot on 
the marttot to fpUU} the degired uda. The difflculllee 


lock and (B) 
■ p c H it change 
I lover lock 

‘ 3 Speed llm 

illng dsvlcee, embracing (A) Initruments Intcrcoo 
necied with a speedometer and tho spark or throttle 
ronljrol so that s given speed Lsnnot be eiceedod, IB) 
audible signals sounded automstlcslly when s pre- 
detonnlncd speed Is sttalnud, and (Cl speed indIcat 
Ing devices with large dials prominently placed so that 
they can be read at a dlitani» by policemen aud 
othere 

4 Vehicle movement recording devices cnihrmlng 
(A) vibration recording instruments of the isdometur 
type, and (B) clockwork registers in whhh pirinnnent 
records of the time, extent end rate of movement are 
(vtmMaucd on pope SH ) 
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WHAT THE MOTOR VEHICLE 15 DOING FOR THE 


1$. 19m 

FA^ER. 


Uwi than flve yean ago farmen generally looked 
u|MiD the automobile with bitterneu and condemned It 
■« a "toy of the rich ” TVMlay, there are farm* com 
prUlng hundred* and even thoueand* of aim, on 
n bich nearly all of the heaTleat work la done by motor 
vehicle*. There la hardly any part of farm work that 
cannot be done more quickly and with greater aatla- 


BY WALTER LANGFORD. 

luinry and tlmMavlng ability ot the motor ear He 
balanoM oS the coat of a tenth or a twantlatb of a 
gallon of gaaoUne per mile trareled agalnat a third tf 
ball bttahel of oaU a day at 65 cenU a buabal, whether 
the hora* I* working or U atanding In the etall on a 
rainy or a winter day. and reckon* the time Meed to 
hlmaelf aa mainly pure gain 


read, high olearano* above the road, a tberoiiihly pr» 
teetad angina and tranamlaaion. reaeo nab le mrtee and 
low fuel and mai n t en ance ooet have com- 

trlhnted toward making tMs model popnlnr wtth the 
mral bnyera. Front the etetenanu of hnndreda ot 
uaara, U la fonnd that tha avenge ooat ct upkeep la 
not mon than tw^tklrda that at koepisg a Jmna The 



K'llTTU BIGB-WHUCUO HOTOk VAMI OAMTXka A LOAB Of fABB flOBOai. 


faction by the uie of motoi power—cither applied to 
a aclf moving mm-hlnn or In the etatlonar/ form— 
than with boraefleeb Whether It la making a quick 
trip to town with a load of butter, ogga, fruit, or vege- 
Ublea, to the creamery with the evening*! cans of 
treah milk, to chunk with the family on Habbatb 
morning, doing the aprlng and fall plowing, cultlvat 
Ibg, reaping threahlug—the motor vehicle In lu 
varied forma haa become the laleat ally of the pro- 
greaalve prosperoua farmer 
It haa been a inaltor of general knowledge and com 
mon comment In automobile clrclee that extraordinary 
number* of motor cara have been going Into the re¬ 
mote aeriloni of Kanaaa, Nebraska, Mlnneaota, the 
tiakotaa, Colorado, and even Uontana Oklahoma, and 
Tezaa during the paal aeaaon The atatement haa 
been made by a man Identified with the trade and 
preauraed to be poated that fully ommuarter of the 
piirchoaea of motor cara west of the Mlaalaalppl dur¬ 
ing the aeaaon of 1909 were made by farmera, and 
thia nivana a good many when the combined output 
of the manufacturer* of the <«untry for the year ag 
gregatPd In the neighborhood of 76,000 machlnea 
Some of the little rommunlllea in the Middle Weat, 
with a impulallon numbering only hundred* or at moat 
a few thousand Inliabllanta have begun to boaat of 
IKiaaaaiIng more motor cani in proportion to popula¬ 
tion than any othnr city or town In the country, and 
(o prove It, they congregate all the can In tbe village 
In Main Street and have a group photograph taken 
The farmer, who haa long dlitaneea to go tor every¬ 
thing, from a keg of nalla to a imperot tobacco, and who 
work* early and late to make up time loet partly In 
going “to town, hM uol been alow to appreciate the 


Scattered all tbe way from the Atlantic to tbe Pa¬ 
cific coaaU there are amall truit and vegetable grow- 
en, dairy farmen and poultry raiaen who make a 
dally practice of carrying light load* ot produce to 
market In the tonneau or on the rear deck of ordinary 
light touring can They can leave the horaea to work 
In the field and <!an make the trip In a third or quar¬ 
ter of the time formerly eonaumed thereby gaining 
juat that much additional time to be devoted to mon 
work or to reading vialtlng, nttendanoe at concert*, 
lecture*, etc 

The ordlnaw tour or flve-paaaenger touring car of 
modemle power and retaomible price ii moet exten 
alvely uaed by farmers. Some ot the accompanying 
llluatntlon* ahow how aucb a car Is put to practical 
uae* on the farm with the rear seat removed. This Is 
the general utility automobile of the agrieultnni leo- 
tlona and la used for a great variety of purpoaea 
With it the farmer drlvaa out to his grain Held to 
superintend tbe threshing, runs down to the pastun 
with a reel of win to repair the fence, runs into town 
wtth the hones' collan and barneas to have them 
mended, carriea cana of milk to tbe creamery or crates 
ot live poultry to tbe expreae offlee 

Ohaerving the growing demand by farmen for a car 
for all-around work a wideawake automobile manu¬ 
facturing company in Kenosha, Win, ahont two yean 
ago began advertieing in the farm papen a double- 
lyiinder light touring car at a moderate price, and 
Inside of a year had sold between 500 and OOO can 
In the rural distrteU There are now probably be¬ 
tween 1,600 and S.ooo of lU maohinea owned by men 
who live on farms praeUoatly all of whom uae them 
ae general utility machlnea. An easily nmovable ton- 


farmar of today la well Informed regarding the me¬ 
chanical teaturea that adapt an auiomoblla to hie re¬ 
quirements and la a canful buyer He can safely 
carry 500 pound* on the rear of a 20-hone-power ear 
and can drive ten miles to town in from halt to three- 
quarters ot an hour with tbe lead 

Largely aa a result also of tbe farmers' demanda 
there has been developed during tbe last three or tour 
years a type of motor car called tbe high-wheeled 
buggy There are upward ot Stty compaaiea In tha 
country now actively engaged In building this atyls 
ot motor oar especially tor uae In country districts 
wbare tha roads are rough, hilly, and, according to 
tbe season, deep with mud, sand, or snow They are 
very low In price, simple in constnictlon and opera¬ 
tion, and answer the purpoaee of many rural dwellers 
very well They uae only about a gallon of gaaollne 
to flftaan or twenty miles traveled, and a set of nar 
row solid tlree, coating say |I5, will wear a year or 
more with no expense tor repair of puncturea or blow¬ 
outs 

WKhIn a year or two there haa been added to the 
two-paaaenger runabout and tourpaaaenger surrey 
models a higb-wbeel open-bed light delivery wagon 
model, of tbe demoorat wagon typo, eepeolally suited 
to farmers’ uae. A load ot BOO to 800 pounds can be 
carried la the apaoa beneath and hack ot the front seal, 
and in some makaa aa extra double leat eaa be set In 
tbe haok to aooommodate extra paasengers when the 
vehicle la to be used aa a paasenger convayance 

Other lltfit work wagona vrith open-bed bodies par¬ 
ticularly suited for Bgrlenltural uses but fitted with 
longer bodies and having a load capacity of 1,000 
pounds or more and eoatlng 11,000 and upward, are 
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na«*Mt«nd Iqr mwnii oompniM bi Ohkaio. Spn- 
CUM nclB, IIL, DawaclaB, Walu ud UUti. Fh. 
Thar art enAtetlr wilted to oamrlm to market good 
•had loadB of Tagetablaa, fralt, dairy and barnyard 
prodnoe wtli^iig from l.OOO to l.OOO ponnda, and for 
banllai badi loads of feed, fortlUier, teneliK and 
balldlag materials, farm machinery, aad to on The 
hUdi wboela gHre the axles and drlv 

lag maehaalam a tood road elearanoe, _ 

aad the eoutrucUoD la of a heavy 
aad dnrable as well aa simple obar- 
aetar. 

Nomerona nates might be siren of 
motor ears put to aptclal serrlce In 
eonaaotloii with farmbif. In tfaryland 
there la a hlgh-elaas dairy farm 
where motor dellrery wagons are used 
altogether to dlatrlbnts milk among 
the eonaumsra la the rldnlty, and in 
IndlaumoUs a large milk company la 
using a m-too and a S4on gasotlne 
tmek la the eoUeotloa of mUk from 
dairy farms within a radius of 
tweaty-flre mllea of the city, which was 
formerly shipped by the tnterurban 
deotrlo railways or by horse sad 
wagML In Bngland a large produce 
grower sends his fresh regetabloe to 
market In a huge motor ran. the root 
and tailboard of which, u well as the 
Inside, are piled with green goods 
These examples seem to foreshadow 
the time, not very distant perhaps, 
when farmers wUl find It cheaper and 
more convenient to ship all of their 
farm products to market on motor 
trucks than to haul them with horses 
and wagons. Possibly the trucks will 
be owned by looni express companlae 
orgsnlxed for tbo purpose, which will 
chsrge s ressonsble price for hsulage, 
so thst It will pay the farmer better 
to keep bis horses—if he nende any 
then—at work In the field, and he will not need to 
Invect any capital In the motor trucks Doubtless 
some of the trsneportlng companies wtll use motor 
tractors, which will run over regular routes every 
morning and pick up a string of farm wngons loaded 
with produoe, hauling them to market and back again 
for a fised charge A single tractor should he sble 
to hsul four or five eueh wsgone over good roada 
la Oemnocticut a thre»ton truck Is regularly usod 
tor hauling grain and carrying all sorts of form aup^ 
pUes snd products for a l.SOO-acm farm This la one 
of tbo many fancy estates conducted In the EJsst by 
wealthy owners largely as a peraonni bobby yet at 
the same time as a profllable Investment The truck 
represents an outlay of |6,o(H) and Is kept In a spe¬ 
cial garage for work motor vehUles which are to be 
used extensively on the farm 
A ranch of several thousand acres In Montana Is 
oendneted antirely without horeea, the plowing, tow 
Ing, cnltlvatlng, reaping, tbreebing, and hauling of the 
grain to the railroad being done by motor tractors and 
motor wagouA We have bad the boraelass street oar 
tor twenty years, the ‘ horseless carriage" for ten, and 
now we have the faonieleae farm. May we hope some 
day for the boreeleee city* 

While the foregoing examples are iMlated cseee and 
apply to farming on an extensive ecalo with ample 
eaplUl, they point to great poaslbllltles tor the future 
use of eelt-propelled vehicles In farm work, atlllxlng 
gasoline, kerosene or denatured alcohol as fuel The 
ffermer with a email acreage who would not be Jnstl 
fled In buying a motor tractor for hie own nee, will 
be able to hire his plowing and tbreshlag dime by oom- 
panles operatlag motor traeton, aa for many years ha 
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has had bis thraahlng done by Itlnerast steam thresh¬ 
ing outflta. And, Incldeatally, the work will be done 
cheaper, there will be no danger of lira from flying 
eparks, there will be Uttle or no water to haul, and 
there will be fewer men to teed 
In this eonntrr, ■■ welt as In BngUnd snd rrance, 
there are large companies that make a specialty of 
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building small farm traitor* tor unlvenial tractive and 
stationary power work A company in Mlnneapolle 
makes an 8 horan-pnwur tractor wolghing 5 500 pounds 
for such work a* operating hay presses corn ebelleni 
etc and tor drawing wsgons and portable maihlnce 
of this class on the roed In York Pa. Is another 
large company that makes motor tractors aad trac¬ 
tion engines In ten stxee, from 1,000 to ilO.OOO pounds 
In weight The aRialleet Is rated at IH to 2 horse¬ 
power and la Intended for alt mrta of farm work 
such a* hauling tbo etooe-boat, churning pumping 
feed cutting, etc. 

American motor tractora uaod for plowing and 
threabing uioally develop from 12 to 35 borw power 
and weigh from 6 000 to 20 000 ponod* They haul 
gang plowB turning from two to eight furrows 


oenU aa acre for fuel In a ten-hour day Ty, acres 
could be plowed for about 23 25, not including lubor 
ThU wagon tractor U a very interesting vehicle 
It wns designed particularly for turm purpoeaa by men 
who are familiar with the periillar requirements, and 
combines In one machine a iruek fur tarrying loads 
on Its own body, a tractor for draulng plows and 
other farm machinery, and a \K)wer 
plant for driving threshing nwthlnes 
bay balers and other HUiliiusry ms 
chlnery by belt It will take tlie uluit 
of several teams and wagons on the 
farm 

Nowadays, on the farm as well as in 
the manufactory It Is niH-nssary to do 
the largest amount of work In the short 
eat lime In order to make an under 
taking BUrccssful This Is n-iognlxed 
by the progreulve rnnner and farm 
machinery builders and lo a large ex 
tent the advantages of thi motor car 
and motor tractor are appreelatsd by 
builders of farm wagona and buggies 
Most of the leaders In these Belds are 
now offering their customers a motor 
buggy, a motor car, a motor wagon, 
or a motor irarur 


The heavy cumbersome elm trie cab 
or brougham of earlier days baa 
cleared I he field tor the light run¬ 
about victoria nr Interior driven 

ooupfi I.ess weight means more 
speed and a greater mlli ngc radius 
It was looked upon ss a great |K>r 
torniance when one of ibe earlier 
typos of elertrti siitouioblles travi led 
forty miles on s elngli chsrge of I he 
buttery at a romiiarallvcly lua sliced 
The modern elecirli aulomoblle will 
negotlnte about lalcc Ibe dlslanee at 
a much gre-ater siieod Tho most vital ('oiiiiHiocDts of 
an electric automobile are the molor and controller, 
two iiarta wbich are of dlllc rent design on about every 
other make For Its various advantages the B«rti>a- 
wound motor has outclsaaed iis iival of the earlier 
days, the comiiound motoi 1 lie w rles wound molor. 
If properly designed will do iis uork tor iliree hun 
dred and sixty five days In tho year wllhout requiring 
any attaotloD The mosi desirable motor Is not that 
which tends to drive a lar up a hill at a i umparutlvely 
high speed A heavy battery ilischarge is tliiis en 
tailed, which Is of course very detrimental to the bat 
tery or two cars traveling at the same siieed on Ihi 
level, that one will travel the raster oii a grade whose 
controller wai not rbanged The motor of this faster 





purpose* fa the Held snd on 
the road, we* leated at the 
same trial*, Opnpled to a 
two-tnmnv 14-lBeh gang 
plow. It tuned over 10* 
acre* In 1 honr 26 mtn- 
uta* on a couumpUon 
equivalent to IM gallons 
of gaeoHne per sere. This 

w«ttl4 anmvst to ahont M 


car Is designed for a emaiier increase ot 
torque In proportion to the deiriaac of the 
■peed Kven If this dlfiereni'u in H|s-«d Is 
very stnall say one-half mile an hour the 
raster car will have to pay dearly for It 


HIT designer will find a middi 

■tiive for the highest bi 
It la by no means diflbul 
fast electric, os tbs power Is unllml 
distance The art Is to apply the [ 
In the moat sllaround sathractary wi 
a carriage which la rellsble and chei 
In tbs llna of vaiiouB eontrollora 
tor good reasons seoms to have grown 
The vnrlona speed changes can be ii 
arcing or burning, mnd a gradual ii 
Is effseted from stop to stop with a * 
(CoNltoMed cm poffe tw 
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THE MODERN LOW-PRICED CAR. 

BY JOSEPH ROGERS. 


Thi' Biitomoblli> buyrr rarcii no nurh quostlons In 
lUIO BH (oDfrnnUd him a ft-w yioini a^u, when all that 
uon pximled or a <ar waa that It would run At that 
limp tho KUHolltio (tiRlnp waa uot undcratood an thp 
eOKlncpr iindonitandH It tu-day aud all nf tlip parta and 
appurlpnannai witp iinderKoIng a prutPHa of pvolutlon 
that Ttaiillid In taal dlirprpnrpH bptwMpn thn tnodola of 
two Hiiirpaahi ycara Kat h mako had aomp popullar- 
iry or dialKii, und tbi ailiLllnn of a oar waa roiuiill- 
cniod by ihp difflpulty of KPtlluK deflnlte Information 
on pirformanie 

Thore wern rpltablo cara, of rouroo, but tbolr Initial 


to rodnee mannfacturlBC coats hi the establishment by 
some of tho loading produpora of assembling sbopi at 
the large centers. To these are shipped parts In solD 
dent quantity to build the rant required for that lo- 
pallty, and as there Is no equipment of machine tools, 
the expense Is slight. The freight rate on unsssem- 
bled parts Is much lower than on complete cara, and 
the saving dfoctod In time and convenience as well as 
In money makes the system a satisfactory omi 
However It may havo been In the past the present 
day manafarturer of moderate-priced cars makes no 
more than a Ipgitlmato prollt One of tho largest pro- 


Ths Wrighi thin sag AvIoUsa la AwMrlea. 

The granting last week by Judge Uoael of a prellmlF 
nary Injunction restraining Qlsnn Curtiss and tbs Bar- 
rIng-Curtlaa Company from making, selling, or flying 
their well-known type of biplane hsa quits taken by 
surprise almost everyone versed In patent law, as such 
an Injunction baa been granted very nrely. If avsr, 
before upon an unadjndloated patent Bvsn in tha 
case of the Selden patent covering the nse of a olntch 
between the motor and the road wboela of on auto¬ 
mobile—a ease In which an Infringement waa much 
more apparent—such an Injunction was not grantsd. 


tusi and the nx|>pnse of operation made their ownership 
possible only to the very well to-do The ear that 
tniild be Uiiiglil by the man of uiudemle Inmme re¬ 
quired dust.' attention and tho adjustments and re- 
liBlm that wen a constant nm-sally left him little 
llnir fur auylliing ilw. If these were In Ibu honila 
Ilf a repair man Ibe monthly bllla were out of all pro- 
IHirtlou to the nillongr lovered and the pleasure ob¬ 
tained Aulomoblllng at that time waa unquestionably 
(I dlverslnii for the rlih, and it In luipiilarly supimsed 
that Rurh Is Him the laae, but as a matter nf fad, the 
man nf muderate inenme inn to-day pun haoe and nse 
u rnr at an expinse that la well within the bounda of 
reanon 

The primary eaiise for this In found In tho relatively 
dose understanding of engine and car design that ob- 


diicers stated rei-ently that his prollt on s |1,000 ear Is 
less than $100, this is not excessive when one con¬ 
siders his I Dormeus Investment In material and parts, 
hiB really vast equipment of machine tools, and bln 
labor expense 

ft has been said that any average engineer can de¬ 
sign a ear to sell at $4 000, but that the greatest skill 
Is ne<vBaary when the selling price Is to ha lesa than 
$1 (ton However that rosy be, the medium and low 
priced ears on the market show exceedingly i lever 
designing and bear every indication of the highest 
grade of methanlcsl engineering Being light In 
weight, the material entering Into their ronstnictlon 
le selerled with the greatest care, and It Is typical of 
the automobile Industry that many of the alloy steels 
In Lommon use were hardly more than laboratory curl 


The granting of the Injunction at this time has had 
two results In the lint place It has Intimidated a good 
many Invsntora who were bard at work upon tho psr- 
fectlng of the aeroplane, and secondly it has encour¬ 
aged tho Wrights to attempt the creation of a monopoly 
In flying maihinea With a mllllon-dallar company 
back of them, and with orders already booked aggra- 
gatlng mors than this figure, the granting of tbs prao- 
ent Injunction gives them praetlcal control of aviation 
Id America. A second step In this direction ooonrred 
on January 4tb, when aviator Paulhan waa larved 
with a notice to appear In the New York District 
Court ten days later to ahow cause why be should 
not be enjoined from flying bis Karman blplanei In 
the United States. As oe Is booked to make flights at 
the loM Angeles aviation meeting from the Iflth to tha 


osltlea flve years ago 

Thu whole tendency of design Is to rednre weight 
and machinery and nssembtlng costs, but It Is rare to 
see a ease whora strength nnd durability have been 
sacrlUred for economy One of the features of the 
into cars Is the easting of the four cylinders In one 
piece, which results In a ronsidorable saving In weight 
and cost, with no apiMieni rodmilon m strength or 
ability The Inereasing tendency to adopt lbs gravity 
aystem of water clreulatlon la another economical 
move, for It permits the snpprc'sslon of the pump Tho 
merhanlial luhrltators that were formerly In general 
use have been abandoned In favor of a single pump 
located In the crank case which Is not only less ex 


The death of I>u)D Delagrauge from a fall sustained 
as a result of the breaking of a wing of his Blsrlot 
monoplane while flying In a 20-mlle wind at Pau, 
France, on the 4th Inst, has given ariatlon another 
Holback I bat It will take a long time and many excel¬ 
lent demoDstralIons to overcome Four lives lost with¬ 
in the Inal four months Is a record by no meana an- 
couraglng to sportsmen, and unless everything poosl- 
hie Is done to encourage flight In this country, none 
nf the aeroplane fartorins soon lo be started will do 
mu( h bimlnum fur sonin lime lo come 



rinded In the price nf every car sold The maker of 
an assembled car Is under no such handicap, for each 
of the Arms with which he doua business will carry 
on only such eiiierlmental work as la required for Its 
special line, and the exiiense la horns by so great an 
output that the Individual proportion Is negligible. 

There was a time when an aasembled car waa un¬ 
doubtedly o|ien to Busplelon, for however dasiroua the 
makers of Its iiarts might be lo do good work they 
had neither the knowledge nor the facilities that would 
piake It pneHlblu These same companies now posaeaa 
enormous plant n, their designers and equlpmeol ara 
the best obulnable, und their prodnrta embody the 
latest and host In practlic niaiirlal and workmanship. 
Assemblers thus have i>artH at their eommand that an 
of a high dogre i ut t xi Llleuco, and can buy theni at 
prices that aie tar below what was chargetd for the 
weak and faulty product of former yean. 

Tho low prices at which asHombled cars can proflt- 
Bbly be Hold have forred the builders of can of com¬ 
peting grades lo ninnuractiire on a very large scale, 
In order to bring down costs tlirnogh economies pos¬ 
sible only with quaullly production Bnch a Arm 
equips Its factory with jigs and special tools for every 
operation, and makcH it an Inviolable rule to accept 
no order that calls for ivm a alight deviation from 
tho standard speclflcatlons. 

When a manufaeturnr turns out twenty Ihottoand 
can a year. It is uot only justlflable but naceuiary for 
him to Invest very considerable suma In opeclol ma¬ 
chinery of all kinds that for a smaller output would 
be Inadvisable One manutarturt-r has spent 140,000 
for dies to produce a rear axle housing, on a produe- 
Hon of 0110 tbonsand raro, the eharge- agalnot each for 
this wmild be $40 With an output of twenty thou- 
siind ran, however, the charge of $3 agalnot eaeh li 
111 tie enough for the parriueer to pay tor no excellent 
a feature 

^ recent developBMBt thnt Utuitiaten the dndeavor 


plicated by the necessity for setting them accurately In 
line. In a great number of IRIO cars the change speed 
gear la either built In with the engine or the rear 
axle, and the cost of assembling Is reduced In conse¬ 
quence 

In Bplte of the exnellence of the 1010 cars. It must 
not bn aasumed that the limit of perfection bos been 
reached Some of thn work turned out by the de- 
slgaera ahows that they have followed a common path, 
but In many coses there are differences that are not 
easy to rsconcUe The perfeeted car cannot come 
until the efflclemy of one deflnlte conatructlon baa 
been recognlxed, and Ita proper proportions demon- 
Btrated The great variance In the designs of to^lay 
Is evldenos in Itself tbst there Is still much to learn, 
tor otherwlee, os an example, there would be lesa 
difference In the dimensions of engine bearings tban 
Is now noticeable In different makes of engines of the 
aamo power The relation of bore to stroke Is the 
subjaet of a vast dlfferenoe of optnioa at the preoent 
time, and even the relaUvu Isngtb of tha eonneotlng 
rod ii by no mrans flzed 

Having produced can that will run, and that can 
be depended on for moody serrlce, the problema now 
bofon the designer have to do with the iMrease of et- 
flclenry and economy of operation. At present 
time It la doubtful If any mannlaeturer kaadra what 
proportion of the power of bU engine Is nbaorbed In 
operating the valveo. or la drivtog tho magneto and 
I'ump, but theee and othar tnr more oonviVcatad da- 
tnlla must be worked out If Us future aod^ 

It the principles of tha pr sas a t angina an odbend 
to, the coming years wUl bring a closer sad ntora 
curate knowledge of tha eyeie, and a ganani^ adopUoa 
of the faaturea and relative dimetasloma tbat survive 
Ue ordeU of uaaga. For the ear ownor will nudn 
greater economy la tha nae of fool, Incrnasad 
pllrlty la coaatruetloa, and the ndainem^ia prlou 
mat Is the invariable rssult of stfndtrdliaflm. 


lated aluminium and 10 ounces of water are Introduced 
Into an air tube of the capacity plnta) which Is 
commonly furnlsbed by the groat tiro makers, and 
the braOM plug Is quickly screwed down In a few 
■econds the apace not olberwlae occupied, about 6V4 
pints. Is filled with hydrogen at a pressure of IBO 
Btmoepheree This la equivalent to more than 100 
gallons of hydrogen at atmospheric preaure The 
other product of the reaction Is slumlns. which can 
easily be washed out The special pnparatlon of the 
aluminium conslats In the addition of a small per¬ 
centage ul mercury bichloride which starts the reaction 
In the abaence of alkalies so that pure water can be 
employed. 

Thta method p o ss e ss e s two advantages. It allows 
every automobUlst to recharge bis air tubea without 
returning them to the factory There Is also a real 
advantage In laflatlng tires with hydrogea Instead of 
air The diffusion of gases through colloidal sub 
stances like India rubber follows a very different law 
from that which foveru the dlffusioa of gases through 
porous walla In the latter ease the rote of dlffuflon 
is Inversely proportional to tho square root ot the 
deoslty of the gu, bot the rate of dtflnslaf through 
India rubber Is directly proportional to the facility 
with which the gas con be Uqueflad Hy^ogen ten- 
oratad by the totkB ot aluminium upon water wu 
used for fllUng balloons In the ffuntn Tspuniwc war, 
but thU Ingmiliius and simple mstbod of obtalaliig 
eyllndura of campiwnd hydreaui anwon to be ofl 
new os n Ifl interffttoff, 

TO Americana who ore io cu mimad to flv s e oat.cfr 
It wtn be sniprlstoff to la^ on the offtorttr 
of ■She Dufliiear, of Lunte, that hot ffffktlt itouu 
ifda ISfjifiinted ^ stsetitooai^ hnwlee ttim iSt *t 
the London nhwar <tohe) untHnn to tho MMrti fit 
!g4j|tochior. Of F»i«» fl (in to J«tt a 0^ vnL|i 







































































































54 


Scientific Americaii 



AUTOMOBILE FIRE ENGINES. 

A NE.W TYPE OF MOTOR VEHKXE. 

BY HERBERT T. WADE. 





The Rrest eui'i-eHa of Biitomoblle Are apparalue In 
Kurope nnd in ninny of Iho Bmnller ritleii of the 
United BUtei frcqm-utly ftlvee Flue to Iht inquiry, why 
nre luch marhinea not iiw^I more nxleneively in the 
larKpr fire di pnrtiiicntM where the hlnheet l•netoncy 
of appamtiiB and |m riwinnel Ih di nianded and main* 
tained' The neknnwIndRml iiilllly of Biitoniobilee for 
pleasure and himlneKH even under extraordinary con 
dillonn einiihaHluH this tardiness the more forcibly, 
parth iilarly ns the modern motor Tohicie is now cap¬ 
able not only of attaining high speed but of earrying 
heavy loads Promptness in reaching a Arc with init- 
able apparaliiB is of prime Importance, and the auto¬ 
mobile in this respeci and in endurance is easily 
superior to a horse To-day with high speeds pumping 
rapaelly ran bn secured In a motor vehicle siiflhlent 
for most rondltlons of service, and Ihia, with economy 
of malntenanee after the Initial runt, has led to the 
adopllon of automobile lire apparatus by many of the 
progressive smaller i Ititsi This i-ronomy la obviously 
dun to the fact that only when In oporallon are gaao- 
Ilne and oil required A horse oven when 
Idle entails expense for shoeing and feeding 
Bren the most conaervatlve of metropotl 
tan lire offli lain rnallse that the rapid tmna 
portatlon by horses and the subsequent op 
oration at high pressure of a heavy steam 
pumping engine on wheels is more or less a 
merhanhal anachronism In these days, when 
central poser stations have largely tgkon 
the place of the small Isolated plant, and 
when small Internal combustion motors 
using gasoline hsvo been found economical 
convenient, and efflclent The pumping 
power of a lire engine depends upon the 
weight that can be transported As an In- 
tomal-combustlon motor connected with a 
pump would weigh much leas than a steam 
engine and boiler and going to a Bre would 
use the same engine for propulsion, it would 
follow that greater oOlclency could be se¬ 
cured Rven superior from the mechanical standpoint, 
but not as yet pradlcatly applied, would be the mount 
ing of an electric pump no a gaeoline-driven motor car, 
using current derived from suiiply mains near the 
Bcene of operallon Chief Blnns of the New York Mro 
Department has deveUqied such an idea which pos- 
Bosses many obvious merits He propoees to use elec- 
trlcslly-drlvun centrifugal pumps on motor vehicles 
capsble of high siieed and to obtain power from eino 
trie light etandards or other outlets which are st al 
most every street comer and quite as well distributed 
as hydrsnu The same condition also prevails In 
ninny rural dlstrlcla, where electric light and trolley 
lines are to be found on every main street Suitable 
I lugs and conduclom could be used tor conneetiona, 
and with thu power derived from a I'entral station tbs 
portable machinery would be reduced to a minimum 
aright A similar Idea, though not so elaborately de- 
VI loped, was iiul Into operation more than twenty 
years ogo by Dr B 8 Wheider, now prssldent of the 


Crocker-Wheeler Company, Ampere, N- J This appa- 
ralua consisted of a bipolar motor directly coupled to 
a pump, and was mounted on a light carriage. The 
gasoline motor car was not ao highly developed at tbia 
time, for which reason tho carriage waa drawn by 
horaea. A fire engine built on this plan waa tried out 
on the Brie Canal at Schenectady It waa finally 
brought to Ampere, and was destroyed in s fire which 
meurred there In 1896 Btrtnie to say, this aehsms, 
which would Involve comparatively llUle outlay tor a 
large city, has never been thoroughly and praotically 
tested 

At present, motor apparatus is most widely used in 
auhurba and small citfea with wooden dwellings, in 
other words. In commanities where lu high speed 
renders it passible to cover a much greater teirttory 
by a single company, and where Infrequent alnnna 
reduce the expense of msintenence far below that en¬ 
tailed for feeding and shoeing horses. Kor example, a 
Bt txiuls motor company recently made a run of nine 
mites to a country villa outaids the city llmiti and ar¬ 






KOtOl-IiUTBV taOWtCAl BtSUI. 


rived In time to save the house This si 
in a period of eighteen nwnths responded to 1,000 
(Ires without s single fsilure, and in so doing traveled 
2,260 miles In all conditions of weather. Including 
mud, sleet and snow The economy of this company 
if apparent from the fart that its maintenance account 
for twelve monthe was 149191- Including two act I 
dents, which resulted in an expense of 1260, as com¬ 
pared with an annual coat of |81«. for feeding and 
shoeing two horsee Even In a district where there 
are no water supply hydrants, such a macblDe can 
make a speedy run, and draw water from a well canal, 
or pond 

In a large city the queatloa of territory Is not as 
ImporUnt as that of speed In getting the firemen to 
the fire In a district with high pressure Ore protec¬ 
tion Orel occur which token In time may not require 
the powerful streams from tbs fire hydrsnts end could 
be put out with s minimum of water damage Indeed 
It seems likely that the future fire protection of a 


In a dsserlptlon of modem a 
ae may mantlon. first, th* Uglmpeed totoifig mi or 
runabout, tor the use of chlsfs and supervltifig aH- 
clala, capable of rapid travel atad of eeverU|g «tdS hge- 
tloBs of territory This was the first autonxpbUa ttlwd 
by fin department!. Such a ear doea not ui 
eitlngulshers or any fire apparatus, one or | 
extinguishers and axsa or other tools I 

Is a high quaHty and rellabM n 
snfllofeot spaed and easy coatroL 
than thirty mlnotes Chief Oraker of the 2 
fire department la at the scene of any fire q 
New York, directing In person the o 
lirsmen This la signlfliunt la view of liMp 
amount of territory comprising the greater 
the dangers Involved In some of tbs ontlylm^Ulllmti 
A medlflcatlmi of the ehlors ear may h^^sqi'lh 
that sapptipd to the battatloa ohfk’fif ito 
bead of the fire department of th^ iingllrr 
city Bxtingnlahers and tools are fWl^oea- 
sldered essential The chief earn^ srltt 
him not only a chaufieur but one or tv« firs- 
mm from the permanent beadquartht* toree. 

It rapid travel Is desirable tor th# ohlet. 
It la of course equally advantageous tor the 
firemen responding to an alarm. In small 
biases such as those caused by a qarialn 
blowing against an open gas light Wihy a 
short-circuit of s lighting system, onqiftwe 
men with axes and hooka promptlr «$ tbs 
scone can prevent what might be Bedims 
fire In a dwelling house or stable. Astrd' 
Ingly It was early realised that suxtltory or 
emergency sqasds could be equipped With 
motor cars and could be dispatched at Ugh 
■peed to the scene of the fire These -mm 
deal with an Incipient fire or prepare lor the 
steam engines which follow and If neceseary stbd In 
additional alarma or commnnlcate by telephone wtHi 
headquarters. This type of equipment Is extendivair 
used throughout tho United States. 

But It must be realised that this means simply flie 
prompt bringing to the scone of action the trained 
men who can take care of the eroallest kind of a firs 
Without apparatus or sunrlrnt power nothing can be 
done where the blaae is at all aerlous It was with 
this end in view that automobile fire-fighting tooUttfsa 
ware Increased by adding ■ chemical tank and a few 
hundred feet of small hose The chemical tank anA 
equipment has now become an Indispensable fNtare 
of many fire departments. Carried on hoi sa drawn 
boee wagon, a small fire can be quenched In Its iB- 
clpleacy by Its means with s minimum nse of watsr 
and consequent damsge The cbemlcal tank consists 
of a copper cistern of from 40 to 70 gtllons capselty 
ctmtalnl^ bicarbonate of soda and other chemlanla 
with which anlpharlc add and water may coma In 
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taCHeimto owtoalfrMM gu at mch pnmre 
•g to totoMi' with to* wktM tbrough a mall luae 
lie Wtototoa baa baan uaed with eoDaldarabla nic- 
«M to aoM lira dapartaaata, bat tt la fair to aay baa 
baa* Icnaiad or (biwd oaaraflable la otbera. Rapa- 
otenr la tbla tnie erf New Toric city, where the prac- 
tka baa alwaya been to ooncuttrate at a Bre adequate 
prftoptoB power at the earileat poaalble moment and 
to PM large quantitlea of water tbe Mea being to 
taka M obanoea and area at the riek of water damage 
to Oft e|B tbe aide of oafety 
to the koroo^lrawa combination wagon the chemical 
ta*k a*4 the omall uaually carried upon the 
dffvierk paat la- but on toddenul teatdre. the body of 


tbe wage* being raaerre J for larger Broenglne bone. 
Hat In a iwoperly deolgned automobile each apparatua 
can be oped to tbe eoene of a Bre with tour to el^t 
men at from 40 to 60 mllea an hour Thua for a Bre 
In a amall nabarban dwelling. In the majority of caoea, 
a chemical engine brought clone to the houoe with Ita 
600 feet of 4i-lneh hooe, la able to extlngnlah an In¬ 
cipient Are. Bueh motor eara are bnllt with cnglnea 
from 34 to 60 hone-power Becanoe of tbe peculiar 
eorrlce condltlona they are oaually of the alr-cooird 
type to obviate danger of freeilng in winter The 
taaka vary In capacity It la conildered good prac¬ 
tice to Inalall two tanka, no that one can be refilled 
while the other la In uae It would iieem deelrable 


that auch chemical englnea be aupplted la the ma¬ 
jority of fire departmenu to anawer at once on the 
flnt alarm 

The next etep In the progreea of tbe email motor 
chemical engine waa to make It larger and to add to 
lie equipment. Accordingly combination englnei were 
deolgned which not only carrlf-d the chemiml equip¬ 
ment but aloo hooe for the following etcam engine, 
acallng laddera, toule and other apparatua, thue en 
abllng tbe men to prepare the way fur more aerloua 
operation! and aavlng valuable time In tbla field a 
number of very efliclent typea have been evolved 
Next In mecbanical devclupmenl comee tbe motor 
(CoRliaaed oa pope dS ) 
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AUTOMOBILE NOVELTIES. 

SOME INTERESTING DEVICES FOR THE SEASON OF 1910. 
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TIm adoption of trutka In rural dUtrlcU ii a dtffl 
ink thouRh rury Iniporlant problem of tb« automobile 
Induetry Bad roada and aandy aoll rreate a number 


With a aingle trailer iradlenta of 7 to 8 per oaat 
can be negoUated at a apeed <a S% mllaa ao that the 
ear eeems well anlted for maklai ita way with the 


The weight of the c 


K tUa taaer an tt oa Imir 1H 
ineiuaive of Ita equipment oamprehenalrely gathered from a raftnaae t» U- 



of dlffltulllea whlrh can be overcome only by aperlal 
ronati uctlon 

One of the moat Important polnia aeema to be the 
utlll/atlon of all four wheela for driving thua Iniiraa- 
Ing the adhealon Thia la eaperlally Imperative la 
the (ane of heavy motor <ara employed aa trartora 
for load traloa conalatlng of two or three vehlclea 
where a wilght of aeveral tone acting on the fore 
axle ran he ullllaed for adhealon 

The Daimler Motor Worka of Germany have con 
atrucled for a well known Berlin export nrin a heavy 
truck with four wheel drive which la being ablpped to 
South Africa In older there to take up Ita heavy 
diitlea In propelling an tractor a train of 10 to 15 
tone Tbia car ahowa a number of technical featuraa 
of intereat 

Ibe cbaaala la made of romprraaed aheet ateel gir 
dera with lompreeaid tranavcrac bearoa and lateral 
abtelda The alxtylinder ixploelon motor located In 
a three iwlnl auepenalon ) It Ida 60 horae power at the 
brake with 810 K P M Thla motor la of the familiar 
Daimler type with magneto-elei trie Ignition 

The maximum apeed of Ibi cai la 10 milea per hour 
The low minimum apted V4 mile an hour li remark 
able ibUB fully utlllaing (he advantage of four wheel 
drive fui the overcoming of gradlcnta and traveling 
over icandy aoll without Increaaing the dlmcnalona of 
the geor raiie Aa only the fen whecle are euerable 
the rear wheela are driven through a toolhid wheel 
drive 

The iwtaleel wheila have broad rim ilangea which 
are Intended to prevc<nt the vehicle from penetrating 
too di^eply Into the Hand The solid rubber tiroe are 
preseed Immediately on the wheels The fore wheels 
are steered csaenilally In the same manner aa other 
cars through wcrui gearing The vehicle la equipped 
with four brakes operated Independently of one an 
other vl/ a gearing brake two differential brakei and 
one rear wheel I rake The motor car which la dealgn 
ed for a useful load of '' Inna la able to haul two 
trailers nf the same caiadty while negotiating grad 
lenta of about li per cent with thla total load of 130 
hundredweight at a speed of lli mllaa an hour 


la about 12 G40 pounds of which about one-balf talla 
on the fora axle lo that about 6 270 ponnda on tbe 
ton axle la ntllUed for adhealon 


The many well known defects of the pneumatic auto¬ 
mobile tire have prompted many Inventors to attempt 
to evolve an efBclent and reliable aubetitute therefor 
without any aacriflee of resiliency The general trend 
of Inventive ellbrt has been to aecure thla quality by 
some elaborate ariangement of apiinga without how 
ever completely aolvlng the problem 
Early In lOOf however tbe Hon R C3ei« Pareona 
HA M last ( F directed hla attention to thla anb- 
Ject The obleot of hla quest waa to devise a wheel 
which should bo aa realtlent aa the pneumatic A1 
though tba Brat coat of aueb « wheel might be same 
what higher than tbe pneumatic such n dlBarence 


would be m 
tbe lower malnie- 
the longer life of 
evolved the apring 
the accompanying 
The Panflex 
prises two eeMStlal 
psrta—a double 
slating of (1) an 
os Into which a 
prsaaed and an In 
formed by riveting 
oxldlsable metal on 
outer ohanoel and 
dispoaed coll 


eompenaated for by 


apring wheel com 
and Independent 
channel rim con 
outer ateel channel 
solid rnbber tire la 
ner channel hb 
thin rlnga of non 
either aide of tbe 
(2) inner radially 
apringa In a drlv 
Del rim la fur 
niahed with c^rm gated eegmeata 

having pollahed j^Si anrtaoet riveted 

around the Internal ^ ■gS** furtue of the steel 

dual pnrpoae of 
driving force of the 
engine and the re LacaC tudlu al larding force of 
the brake from the ykwthro^ center to the 

outer rim In a non-driring wheri 


Inatratlon showing the wheel oeater eomMMn It 
compriaee an ordinary woodengpokad wheel df nhU 
diameter having a groove around lU otreamferaoi 
on each aide of which la ahmak a steel hand nr tin 
In aneh a manner that a grooved naoe la M n> 
oelve the heada of the T bolts by whleh tkn iginl 
springs are seonract to the rim of the wheamatHr. 
These spiral apringa are of the ordinary oyHaflMeaJ 
type so colled as to lit Into aluminium castDgii at 
either end and with auoh apaoea hetwaen the eaOi 
that when compreaaed the steel la not oventmthaC 
For protection against mat the apringa are ihang> 
dlaod and moreover each and la thorongfaly ttnad 
for a length of about halt a eoU 
The alumlninm caatlnga by which the apringi an 
attached to the wheal oentsr are of epeolai ttilm 
On one face they have a spiral tunnel or tkmi, 
ao that the spring may aaally serew late the^ «MMI 
are also provided with lultahle Inga In ordar that 
they may be gripped by the TboIU A atetl tabs 
la also ewat Into the alnmlnlnm heae which projeeta 
np tbe axis of tbe apring aa shown In the lUnstratlom 
TTie aluminium caatlnga tOrmlng tbe caps tar at 
taihment to tbe outer ends of tbe apringa an alao 
provided with aplnl tunnela on one face Into Which 
the eprlng serewe while the other face haa dove¬ 
tailed groovea Into which rubber strips of a mUtaa 
alrnUar to those used for carriage tirea are flpcaed 
A hole la drilled into the oenter of these caps having 
a diameter eonsldanbly greater than that of tha jflasl 


tween the tube and tha eaatlDg The advantagi of 
this anrangemrnt la that In tbe event of the eg^ 
oatlon of an exctaalTe side force each as sudden nod 
violent throwing In of the ctntoh or braking or tha 
wheels being caught In a rut the tube comes Into 
oootaet with the elile of the hole thereby preveaUag 
the apring from being oventralned In any direction 
et right engtee to Its earte la tbs ceae of high powawd 
Butomobilea. the rubber atiHw are replaced by a gaud 
rubber pad vuleanlaad to a ataal plats whleh la a^ 
taohed to the aluminium eap 
Tha qiriiiga an Insertsd Into the aplnl tuaaeli at 
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iMr maminmiKWtittbu wmet •4Jntm«t m 

in* ttatr tnwn, nd BMltad nUw b tlm ma In 
«hbli ivltM vltk tk* tlaatag on tiM nrliii oad ■» 
ewolT oc IHnn tho bin ud wring togotbar In ncn 
• mniwor an to proeliido nar pomuiltr of Uwlr Ov 
oomtttg loenmd 

Th* lowtr iprlngi, L o. Uiom innt nboro tlu point 
wt |h* vhool'i trond, nr* eo m pr u d nndor tho wolght 
OC tb* TOhkte whUo thoM at tho top do not toooh 
tho fllronniferoneo Tho oprlng portloa b thorefoio 
motballr floating, for at no part b then any rigid 
w na otl O H botwaan *W”or and ontar part* of the 
whaal Whan tba vbMl b la motion tho Bprlag and 
eapa I* lU lowar portion taka tho whota of tha weight 
at tha nhleb and an brongbt tlghUy Into oontaot 
with tha rim bnt do not ahUt thalr poaltloa nIaUroly 
tbortto Aa tho whaal morta forward the apringa 
baooao dbangagad and more roond like tha apokea 
of a rigid wtioal thatr plaoea Immadbtely being takan 
by Othera Tha dbangagad aprlnn travel forward 
rataUvely to tba rim In tha dlmotlon la which tho 
rOUeta b morinft Tha roanlt b that tho central 
portlM at tha whaal makaa a allghtly grantor nnm 
bar o( rarolattona than tha outer rim in a given db 
tanaa At th* aaoM Ume howovor It b Impoaaibb 
for th* Inaor part to tnvel round Indapandently of 
the ontar rim or tread of tb* whaal alnee It b al 
waya tl^tly in eratnet thanwlth at tha point of the 
whoara oontaet with tha ground wbteh b th* point 
of appUcatlon of tha veblela a weight tba rubber atrlpa 
at the ouUr axtnmlUea of the aprina eaUblbhlng 
neh adhaalon upon tha aarfUc* of the Interior of tha 
run aa to pnvant any poaalbUlty of allpplng Tet 
than b no percepttbl* wear and tear upon the two 
oontaet aurfacea In the oaae of the driving wheel 
tk* gripping power of the aprlng mamben b very 
oonaldarably augmented by having the corrugated ear 
laoe aa already daaeribod 

Th* aueeaaalve eompreaalon of the apringa aa the 
whari nvolvaa b quite eontlnuou* and b effected 
with th* utmoat amoothnea* aa the iplral apringa with 
their eapa can ha dallaetad In every direction Sudden 
Jarka or concuaalona cannot occur whbh oven with 
pnonmatlc tlraa ar* unpleaeant featnrea when traveling 
at high apeod over a bad road anrtaoa 

It may be thonght that tha abaance of rigid loo 
nactlon between tha inner and ontar part* of tha 
wheal may be dlaadvantageoua but axperienoe haa 
quit* oonchulvaly damonatrated that no auch draw 
back exbte It la praetleally Impoaalbie for any 
allpplng between tba two parte to occur even when 
tka vehicio b badly drlvm There b no friction be- 
twaan tha rubbera tn th* free end* of the ipringa and 
the Internal aurtUee of the channel rim The apringa 
a* It were walk round the inner circumference of 
tba outer rim on a polhhed matalllc aurfare and arc 
auccaaelvely loaded with their due proportion of the 
car wel^t during each revolatlon The moment the 
melght b applied to any aprlng tha latter cannot 
poaribly move rebtively to the rim until the weight 
b rebaaed OonaequenUy there la an entire ah 
•anca of friction and the rubber aboea In the aprina 
eapa will bat aa hmg aa the wheel tire Bven In 
the rar* event of tb* rubbera of the aprlng end becoin 
tag damag e d It la an Inalgnlllcant Item In renewal 
but no anoh oocurranca haa yet been esperienced 
thongb wheeb have been driven for tbouaanda of 
mile* Bven the entrance of doat or mud tan* no 
daterloTattag effect open the two aurfacea 

Th* wheel haa been aeveraly teated upon a 18 3d 
hone power Daimler motor in eomparbon with the 
banvbnt make of BngUab pneumettc tire True tho 
‘Tanflez wheel b aomewhat heavier than the pnon 
matte bnt It haa bean found that aueh b no dbad 
vaBtage th* mibag* poaalbte par gallon of fuel under 
tba aalftame condltloaa being approslmately tb* aama 
Triab have ahewn that the average Ilf* of the outer 
aoUd rubber Ure ta from 10 000 to 11000 mUaa which 
b nbout two and a half time* that of the ordinary 
pneumatic type Though ta flmt coat the Fanflez" 
wheal b more mmauatv* than the poanmatte thb dU 
fereno* Ib initial outlay b aoon recouped from tk* 




reduced running ezpenae* It baa been found that 
the coat par mile with the pneumatic averagua about 
198 rent* aa rolhpared with 0 48 rent for the aprlng 
wheel—a difference in the latter* favor of I SO cent* 
Moreover aa the wheel Iteelf I* practically evarlaat 
tag tho renewal charge* are limited to the aolld rub¬ 
ber tire which coate much lean than a pneumatic of 
the aame dimeoalon* and the rubber rape of the aprlng 
memben Occaalonatly aa the roault of a very levere 
(oniuaalon or ]oIt a aprlng might break Thb can be 
eaaljy and quickly replaced on the road but aa the 
deflection of the aprlng b limited In every dlrcLtlon 
by the central tuhe the atreaa to whlLh the ateel b 
eubjected need be no greater than that In th* aide 
apringa aupportlng the automobile Such an eventu 
allty b therefore remote Again with thb wheel In 


UlOnT AffTOMOBlXa lAIIWAT OAk kVlIT 
FOB KABUMAS BBAVOB BOADS 

view of the Ingenuity of Ita conetruition the ever 
exlatlng danger of aide allpplng b redurod to a neg 
Uglble quantity owing to the lleziblllty of tho wheel 

AM AVTOmBlLB OAB MB BAUWATI 

The acoompanylng lllualmtlon abow* n apeclnl tar 
ordered by R U Harriman before hi* death which Ih 
to be uaed on a private road running from a point on 
the Brie Radlrond to the Hnrriman private realdmce 

The rar la a launbert friction drive nnd waa ordered 
for the purpoee of aaeertnintag whether a gaaoltno car 
for from 12 to 16 paaeenger* could be utlllicd more 
eronomleally than ateam can on branch rond* on the 
Harriman itaoa Whether a rar of tbli character will 
coma Into general uae will depend upon the reanlt of 
ezperimenta to be made 

A> AimngiBiu Bvmr tbbsbb 

A novel aotomobUe tender baa been devbed by Mr 
G L Beevea Monated ta lb* body acroaa the rear 
end la a three-burnar gaaollna itove oonneited with a 
one galloB gasoline tank Nezt forward Is a receptacle 
ta which b atted a complete cooking ontflt each aril 
ole aaettag and teleeccplug Into the other The ouUU 
oonslate of two frying pan* four bolltag veeaeta oof 
foe pot twenty eervlng pbte* three aaure pans and 
eight aonp ttaa To the left of the cooking ontflt b a 
tbieehin vagetable celbr with tray Ud for large cook 
tag apoona cake turnen larvtag fork* etr To tha 
right b a galvanlaed Iron lined rofrigarator contalntag 
aiz ane-plat glaaa tealen Ire receptacle and large meat 
tray 

Immediately forward of the refriganter and eitend* 
tag to the and of th* bed b a *fv«u gallon wutar 
cooler To tk* Uft of the water cooler b a thirteen 
drilwer cabinet Intended for all graeery and cooking 
ata^ kalvaa fork* apoona tea towels, table covers, 
at*. la the lUtb mien conrt there M just room for 
two teleaeoping dbh pan* to dbsppear 

Tka aroampsaytag picture ahowlng the kitchen open 
tkat tk* two oovering Ilda wbea op«Md out 
fl^ tec* MTflBg t«U** Ikaa* Uda ar* eev- 


ared on the tasld* with padded ollololh, and on the 
ontald* with rainproof ducking Tho meeting edge of 
one cover b provided with a patent leather flap and 
b held ta place ta transit by two brge etrapa which 
buckle eacurely and make the tinder rain and dust 
proof A small hraaa hasp and loik la alao fnmbbid 
A naat UtUe folding dining table la strapped to the In 
side of one of theae Ilda 

An eztra broiler a cooker for cmergoncy a pocket 
az and a camp lantern strnpped to an outside bmcke* 
complete tba ontflt 

The refrigerator and water loolnr are fluid «llh 
drain cocks A rigid pair of folding l<ge b piotid d 
to anpport the end of the body when dbconneitrd from 
the ante 

The wheeb have rubber Urea and the several iiarte 
are so acenmiely neated that the tender movta even 
nt twenty to twenty flve mllie speed wlthonl nobo and 
takes ramers perfectly 

The tender weigh* 4TS pounds and the extra draft 
on the ■utomoblle b ecarcoly perceitible tl bee been 
naed ta serving a great many roadside dinners and 
lb entire praclloablllty tor such service eatabibhed be¬ 
yond donbt 

A VAB PTBAMOHBTBB 

The standard type of fan dynamometer shown ta the 
aiiompanylng photograph baa been devised by Joseph 
Iracy It consbb eaBentlally of a metal atandard 
terrylng a borlrontal steel abaft In Urge ball bear 
logs One end of tbli shaft b connected with the 
motor under teat by a unWersally Jointed eztenalon 
shaft the other end tarries an overhung twobladed 
fan aa shown On the dynamometer shaft a small 
pnUey fitted to a boas on the rear of (ht nnlveraal 
joint Is belled to a largrr pulley on the siietUI techo 
meter which Is mounted on top of the bousing that 
carriH the dynamomeltr shaft 

The tachometer of the standard fan dynamometer Is 
provided with a double ecale and alngli pointer the 
Inner scale ehowlng the rcvolutlnns pir minute and 
the outer ecale the horsepower diviloped Thu lero 
lutlona per minute scale le kraduateii progressively by 
divbtons Of 20 revointlona from 2<HI to JOOO r volu 
Ilona Tho horae|K>«cr stale gives a minimum read 
tag of I horsepower al 4H0 rooluiluns and a mazl 
mum reading of 70 hone poser at 1 980 revolulkins 
CoDseqmfitly at all ordinary rati* of motor siied a 
almultaneous reading of ri volutions per minute can 
be obtained without any lompulaltoD 

The standard tan dynamum ter i an bo employed In 
tcflting motors on the block by making suitable con 
noctlon between the Jointed Jynatuomtter shaft and 
the motor shaft rlulih or flywhiil It tan also be 
used to test an automobile mol )r ta pcelllon on the 
(baaala by dlacoDDecitag the propeller shaft and sub 
stunting for It tho Jointed shaft of the dynamomrier 

The standard dynamomitcr Is designed to test mo 
toni of midlunislxed lars However by the use of 
tan blades of greater or bss area and aultable tacho¬ 
meter scalM the range of ahoorptlon and aieoaure- 
ment of power can be varied betwiin wide llmlta 

rbe Tenth National Aulomobll. Hhow In Madison 
Hquare Garden afforded a good opporlunlly of Inspect 
tag the produci of representative Amerlian makers 
the oxbibtllon brought nut some novelties to ton 
strut tloo and design whiib showed a gratifying tend 
iDiy toward standardIratlon That the modern every 
day motor ear generally known aa a stotk car has 
left the misty rone of cxperlmint and Is now n pnuti 
cal and useful maxhlne was strongly enipbaslred by 
the many performances In bill climbing touring and 
rating conteats of 1901 Tbere Is a comprehensive 
display at the Garden of duplltale models of iht stock 
cam that competed succesafully to the various sport 
tag events of tho year Home of the origtasi cars are 
shown Thanks to the adoption of certain standards 
a new model need no longer be put thioigh years uf 
teoHng before It ta entered In ccnnpetltlnn with other 
cam Recently vtctorlee have been wou by cirtata 
makes of cam that bad acarcely lompetcd In previ lus 
avanta. 
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iiimd* by llaxibto sltmft oenneotioii with one o( the vebl- 
ele wheel!. 

B. Conhlantlon mocbonlUM, emtmctm ewlteh and 
engine hood lock and Tlbratlon recorder 

Bone of theae devtoee are now to all Intent! practi¬ 
cally obaoleto and ont of the market, and there never 
baa been any general demand for any of them except 
thoae Intended merely to prevent meddleeome periona 
and mlacblevoua children from tampering with ma¬ 
chine! left etanding at the curb The one claae of de- 
Vi^ that i! in almoet nnivereal me li the lock awitch 
Altaoat every large manufacturer of ignition apark 
coil! and awltcbee offers a current switch with a re¬ 
movable plug or lever or fltted with a lock and key 
by which the connection between the battery or mag¬ 
neto and the engine spark plugs can be broken and 
prevented from being re-established readily. 

The type of awltcbee with removable ping la Ulua- 
trated in Fig. t Switches of tbia type are known as 
plug cut-out awltcbee and are now designed to bo used 
with a dual system of Ignition, so that either the bat 
tery or magnelo can be switched Into use or the cur 
rent from either of two batteries turned on Whan 
the (^r Is stopped, the meUl plug, with insulated ban 
die, which makes connection between the two termi¬ 
nals within tho switch, as shown in the underside vlow, 
Fig 1, Is withdrawn and the circuit la broken. The 
engine cannot then be restarted until the ping has 
been replaced or electrical connection has been re- 
eelablUhnd In some other way The plug la small and 
cap be carriod conveniently in the pocket 

A modincatlon of this type which prerlndea the pos¬ 
sibility of taserting a naU or piece of wire as a sub¬ 
stitute for the plug Is shown in Big 2, In which the 
switch lever la removable There are numerom makes 
of suih switches. The end of the lever engages by a 
slot or keyway with a post that prevents it from drop¬ 
ping off and at the same time asslsU in forming an 
electrical connection Tho other end of tho lever, flt¬ 
ted with a non-conducting composition handle, can be 
swgng in an arc or complete circle to make contact 
with any doslred contact button for use of battories or 
magnelo or to neutral “off" position 

A further development of the lock switch idea la 
seen In the auto lock ping (Fig 3| In which a Yale 
lock la applied to a plug cut-out switch in such a way 
M positively to prevent the closing of the circuit 
through the awitch without the proper key or ite dupli¬ 
cate, The lock la placed dIrerUy above the plug 
socket, thus preventlne the Insertion of a nail or wire 
The cut-out plug la connected with the mechanism of 
the lock so that It la thrust in or out by the turning 
of the key The key cannot bo removed from tho lock 
until the circuit is broken Bach lock requires a dif- 
ferent key, of which two duplicates are furnished to 
the purchaser 

The Yale lock, with sliding plug connection to 
take the place of the regnbtr cut-out plug, can be fitted 
to vnrlom styles and makes of switches, being bold 
on by screws of a special kind that cannot be removed 
except with a double-pointed wrench made just to dt 
the recess In tbe screw heads. 

A device of somewhat similar cbaraetcrisUca to tbe 
foregoing is tbe break-circuit autoloek (Fig 1), which 
Is manufactured In different forms for use on electric 
and gasoline vehliles. The type Illustrated is for elec¬ 
tric machines, but the operation of the two styles is 
similar When the switch bar. Just above tbe barrel 
of tho Yale lock. Is pulled forward It breaks the circuit 
and remains locked In this position until one of the 
two keys furnished with tbe device Is Inserted and 
given a half turn, when the connection la re-eatab- 
lisbed automatically by the switch bar springing back 
Into place The electric vehicle lock In Installed be¬ 
neath the upholstering on the arm of the seat, where 
only (ho face of the lock is exposod. It takes thu place 
of tbe ordinary cut-out plug, so that the operation of 
the lock la no additional bother 

The break-rirrult Iwk for gasoline vehicles (Fig B} 
la made In different styles to apply to various aystems 
of ignition. It is placed on the fare of tbs roil box, 
taking thu place of tbe usual switch The switch-bar 
In round and provided with a winged bead, so that it 
can be rotated to make connection with battery or 
mtgneto or to "or* position at wlU. When it U pnllsd 
forward it breaks the cirenit completely It la not 
nereasary, however, to turn ths bar or plug to neutial 
before locking or unlocking the switch. 

Another means of accompHshlng the pnrpoM of pr» 
denting meddlesome persons from us^ a car left 
standing in the street or garage is the Boshegter 
steering wheel lock (Fig t) This Is hinged so that 
'the hasp can be placed around the steering oolman. 
A steel pin at the bark of the hasp enters a quarter- 
inch hole drilled through the outer and Inner steering 
columns. When the bde la the Inaer oeinmn, to the 
top of which Is keyed the stssiing hand wheel, has 
been brought opposite that In the outer pout and ths 
pin of tbe lock has been Inserted through bdtb, the 
front wheels cannot be turned. t 


The QMdaJ fsature of this dsvlM Is the oomblaatloa 
lock that readers anaeoeaaary tldruae of a key, which 
may be lalslali. forgottaa or loot. The barrel of the 
look contains three tamblsra saoh provide^ with a 
small log on either aide which eagagee with the oor- 
reapoadtag log ea the next tumbler Two tnmUers 
are ihstened to an Internal top cap bnt are free to to- 
tats on Its osntar pin, while the third tumbler Is re¬ 
movable and lisa In the body or casing of the look over 
a solid post that passes through Its center AH the 
tnmbtors have a laige notch In the periphery To open 
the lock It Is waosssary to tom the external dial band 
until all of the notches la the tumblers are brought 
into line, allowing the oateh of the hasp to pass. This 
can be done only by working the lock combination. 

The lock can be operated in the dark, as the dial la 
notched so that by starting at 0—which is distinguished 
by a large or open notch—the movement of the hand 
over the dial can be counted as the spring points drop 
successively into tbe serrations. When the lock is 
open, the combination can be changed in two minutes 
if desired Bxcept for tbe steel pin, this lock is made 
entirely of bronse and is made in different sixes to lit 
steering columns of different diameters. The mannfac- 
turers have also produced an adjustable hasp steering 
column look made with four-tumbler combination and 
operated by a key 

In division a of group 2 la a new invention brought 
out this season under the name Bongartx autolock 
(Fig 8) Tbe device is designed as a lock to prevent 
use of tbe gear shift lever and, if desired, also of the 
brake lever it consists of a simple lock incased In a 
pollahed heavy brass case to be attached to the side 
of the oar or the footboard directly behind the lever 
quadrant, and a rod with a head on one end and a 
recess in the other end to be engaged by tbe plunger 
of the lock With the gear-shift levor in neutral or In 
operative position, a hole of suitable else is drilled 
through the quadrant and shank of the lever to receive 
the rod The lock case Is then secured to tbe body or 
frame in such position that the bole for the end of tbe 
rod will be in alignment with the hole drilled through 
the quadrant Now. when the car la stopped and tbe 
gears unmeahed, tbe rod can be inserted and engaged 
in the lock, when It will be impossible for anyone not 
poss e ssing tbo key to start the machine. 

A notable advantage p o sse w ed by this device is that, 
while preventing the car from being driven on the 
road, it does not interfere In any way with its move¬ 
ment by hand in the garage or with the adjusting and 
"tuning up” of the engine and Its attachments by the 
cbauireur or workmen. 

Not only is It essential that the unauthorised use of 
motor cars should be prevented bnt it is almost 
equally desirable that some measure be taken to curb 
the spoed enthusiasm of the hired chauffeur even when 
the owner le ocnpylng the tonneau or Interior of the 
limousine or landaulet It is not altogether improbable 
that the owner needs a check on himself, as In tbe 
exhilaration of a good road, bracing atmosphere, and 
smoothly running car be may unwittingly let enthu¬ 
siasm overstep discretion Numerous efforts have been 
n\ade to produce something that would aueempllsh 
such results by tbe sounding of audlblo signals when 
tbe car bad attained to a certain speed or by the dis¬ 
play of a prominent speed Indicating device that could 
he read at a distance by every paaw^by The objections 
t) tbsss devices, however, were so obvious that they 
never met with favor except on tbe part of persons 
slBIcted with motorphobin and tatwmakers eagsr tor 
popularity among their consUtnentA 

A pmctlcal device Intended to accompllsb tbe lame 
reeulte In a much better and more effective wmy baa 
bean brought out reoently for uae In comblnntlon with 
0 well known make of speedometer This Is the Jonas 
automatic speed-control governor (Fig >) Tbe meeb- 
antim conaleta eseentlally of a epoed Indicator, an 
automatic circuit breaker, a controller awltob, and 
an electrically operated air valve, not Indicated. The 
electric ewitcb, which haa live or more points of con¬ 
tact repreoenting efreutta, la operatod by ths action of 
the centrifugal governor of tho speed Indicator The 
switch Is so arranged that when the Indicating hand 
of the epeedometer ehows a speed of tea mUeo no hour 
the switch will close ths dreult through the first con¬ 
tact, when tho vslodty nf ths gorsmor Is such ss to 
Indleats fiftssn mliss an hoar on tha dial, the switoh 
closes a clreult through ths ssowd contact, and oo 
on up to any dsslrsd aumbor of speeds or oontaetA 

By sotting ths polntsr at any flgors on ths dial of 
tbe controller awttoh, ths dfonlt can he made to 
does through the er g reopcs ifilng cootaot only and 
at the Indlcatsd speed Whan Utta droalt is doo*d. 
it actuates the carrsat to tbo firtfflsty of the Inffootlan 
or spark coil, tharsby ontfilhg 0> ths ipgik from ths 
engine Or it may be arraagid to oporau tha olae- 
trioally oontrolled aty valvo or throtUa, shattlag off 
tho supply of air or gis to the mgtao and thofogy pro- 
ToithMf tiM «sod of tho otr flam sioooiting tho to- 
dleatod Umtt. As soon as tho spood Is rof^pad. the 
oonuet aOtoiBatlcmlly ctoo'dat and ths osfglM gsto Itt 
powW agate. Bhonld tgt potBtsr of Ow flfintroaag 


•wUdk boost ft gg totortof^bto poiMlaa, to to tha 
OlimtrfUsn, thn Stglga MB hfvo aw netkn whiBovor 
oh thoapesd cBthnoar, 

As tho oontniUfig switoh egn hs l o ca tsd obsofit a■^ 
whsro to tte car, It Is OTtdam that ths ownsr or any 
oceapaat of the rOar boat can limit tho opood as 
doolrod. ra^rdMa of tha drlvsr. Tho davtoe oparatoa 
allostly and la always an guard, gMag a aahaa of 
aoenrity to passing through ssettona Whsrs tea apasd 
ragnlatlmm ara rigidly onforotd. 

An aiampla of the vohlelo mevomint todtoattog to- 
strumento olaaaifiad uadar A, group 4, la tha watiMeg 
vibration roglater (Fig. lOV^Thto oporatoo on the 
prindplo of the podomater, d pondnlnm or wolglltod 
arm being held normally to a borisontal poalUon by 
a ll^t spring and oansod to beat by rs as on of tha 
momentum of the weight following every downward 
and upward movement of the instrumenL BaohfbMt 
of the pendulnm releases a tooth In tho train of "gears 
which actuate the Indicator hand and reglstar figurei 
on the did The dial is IH inehta In diameter and le 
divided Into 100 degreea. Theae dlvlalons do not ropro- 
Mint either bonre or miles, but serve u a measure of 
the vibrations. Different oars oscUlats vsrtloally to 
dIffOTont periods, It has been found, bnt each maohine 
oeclUalea very nearly the same nnmber of times for 
sueeoasivs miles Irrespective of Its speed. Engine ribra- 
ilona when the car Is standing still do not affect the 
inatrnmant, therefore the device makes no record ex¬ 
cept when the vehicle to In motion. 

The Instrument to Intended to be attached porma- 
neotly to the car ao that it cannot be removod without 
the owner's knowledge and to'eecurely sealed oo that 
no one cun temper with tho legtoter There to lu 
ehaft or wires connoellng It with any working part of 
tho automobile whoso dotachmont or dltoonnectln 
would render tha recorder inoperative. The owner, 
having by obaervatlim determined that on bto machtaa 
the Inatrunrent indleateo say 10 pointe for sach hoar 
0* travel, will have no dlfllcnlty In dotormlnlng from 
tbe reading of tho dial bow many honri hto maobtoe 
has been driven after he tost had It ont 

A different typo of vehicle movement Indicator to 
icprcaonted by tbe Bullard recorder (Fig. 7) This 
provides a permanent record on pflper of the hours 
during which tbe vehicle was wed, the rata at which 
It was run during every mile traveled and the.number 
and duration of stapa made. It operatea by a combi 
nation of clockwork movement and flexible ebaft driva 
from one of the road wheels. The clock mcchantom 
rotates a circular paper dial that makea one complete 
revolution every hour to the eame direction as tha 
hands of a clock The dial to divided Into eixty radial 
spacea repieientlng minutes, every ilfth line being 
hpavier than tbe intermediate lines for convenience to 
reading From center to circumference there are 
twelve rirrular divisions, atoo coTTssponding to the 
hours. Within tbe Instmment to a stylua operated by 
both the clock and movement of the ear, which makes 
a perforation in tbe paper dial for each quarter mile 
traveled, every fourth perforation being deeper than 
the others to Indicate the completed mile The etylue 
is at the extreme ontotde space when the Instmment to 
■ct for a record and moves toward the center at the 
rats of one space each hour, being moved by the olook 
and requiring twelve bonra to move aorcas tha dial, 
ahaM It becomes toopstative until reast 

8o tong IS the oar itends Idle the dial rotates with¬ 
out being pnnetnred by the etylue, but for every quar¬ 
ter mile the oar travels (U a pleasure vehicle) one 
perforation to made And according u the machine to 
driven fast or alow the holes are close together or 
farther part. At the rate of a mile to four mtontes, or 
fifteen miles an hour, there will be Just one hole fOr 
each radial dlvtoltm, while at sixty mliss an hour then 
would be four By examination of tbe dial It to pos- 
elbto to determtoa ths exact hour and minute at which 
the oar was started and stopped, (tombtoed with tha 
tostnunent to a tiny odometer which r^ten tha total 
mileage np to 10,000, Tha Instrument depends for 
operation on a alinpla train of gears and ordinary 
ctockwotK' and the same oonsectloa with ths read 
whsria an every spaed Indicator The toventim deolded 
upon the peftergtlag system becaosa It, cannot be 
tempered with without detection, no Jar or Jolt of the 
tor earn desman tt and oold waatoer or dry eanant 
mdor ft toopemtlve. For nia on oommantol nhtolsn, 
whlah matft at a slowor rata A S|M« )toa a^toa to 


every anaiter, ^ 

Mneh thO moat eonprohaiuivn |n;ritolibn to 
vnat ths mufitbortesd nOeof lOoUr oatn'Mt mo hWB 
mads to !tu «( OttfikiPK Ot 
11). K to'toBsff thO ItA£firiii tmHHat Mf# 

trade aasto hfW thd^s«M|fil^ 

of tt^aottolMr h pfiriiototoi-irhM^ ^ iFtoito 

wnm* oTdnr ito s stfi s gtl anu jfi^gitoflgto tfioirtltd H 
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MAKING VOUR OWN 
REPAIRS. 

BY ROGER B. WHITMAN. 



To out who Ih ramillnr «lth Ihe ntMhods employed 
In I hi avcraRe uuiiimublln npair aliop It la Dot aur 
prlalnc that rnitra of (ara (.uni] lain of tb« alau of 
thdi blllh I hi irlDilpul thaiKe la mually for labor 
ai HO mu h an hour but there la so way In wblih 
thi own r lan aaauir hlmaclt that pait of thi tlmi 
Lbaraid for waa not wantad The dlBrulty of eheck 
Ins a labor ihaTRe la an Inducement to a mild form 
of awludllng and It miiat be admitted that there are 
ahopa In which an hour a woik by an uniralnad boy 
la fharaed foi at the rate for aklllrd labor Ihin 
asaln time may U wanted unintentionally It la not 
iiDuauBi to Hnd that after aaaembllnit an englni oi a 
saanat the work inuat be undone In order to fit an 
overlooked i>art or to correct an adjuatmint that 
abould have been attended to in the firat place and In 
Burb an event the total time utcupUd la uaually 
charfdi to the owner of the tar 

When the prcaiperllTe pnnbaaer of an automobile 
la of a proiioily Inqulrlnc turn of mind he will aak 
bla frlonda to let him ana their bllla for repalra and 
malntcnanco and will probably Rain the Imprenlon 
that BotoinoblllnR la an expanalve dlveralon It he baa 
any niechanlral ability however he will reallae that 
•hiwHiuarteni of the work charied for could have been 
done with almple toola and an ordinary knowledge nf 
their uae 

Aalde from the economy of It the owner who doea hla 
own woik becooiea no familiar with the mcihanlani 
that It la Inatlnitlve with him to recognlM the algna 
of coming trouble lie correrta faulta at their In 
caption and by ao doing ha obvlatea an othtrwlae 
Inevitable delay and expenae 

The following nntea are offered aa auggeallone to 
the owner who dealrea to render bimaolf Independent 
of the repair ahop 

VAitr (iaiRui>a 

At more or leaa freqneot Intervala the valvea of a 
gaaollne engine and particularly Ihe exhauat valvea 
will become roughened and pitted When they are In 
thia condition they cannot be expected to retain the 
comp i n eaed gaaea and In conaequence the engine can 
not deliver lu full power It then becoroee neceaeary 
to grind in tbo vnlvea which la acconipllabed by In 
troduclng an abraalve between the valve and tie aeat 
and mlatlng the valve under light preeaiiie until the 
aurfneea are worn araooth Thla la uaually conaldered 
to b< a Job tor a repali man but ai It la patience 
rather than akill that la required the car ownei need 
not healtate to undertake it 

Before grinding can begin the valve muat be re 
lleved from the preeaure of Ita eprtng In many an 
glneo Ihe valve aeat and eprtng are contained 
In a cage that li eaelly removed and Ihe detaching 
of the eprlng from the atem la an eoay matter When 
the valve aeat la Integral 
with the cylinder the Hprlng 
may be oompreeaid bv raeanx > ^ 
of a apedal tool or by a flat 
metal bar need aa a lev r lo ^ 

prevent the valve from mov *? ¥ 

Ing a amall block of wood ' • • 

may be placed between the ) J 
valve dUk and I he valve cap 
When the aprlng Ih com 
preeaed the devin tbrouRh 

which II acta on the valve - - — • 

aUm may be lenicvcd 1 lie 

valve may thin be taken out 

through the valve tap open 

log ^ ^ 

When a valve la In bod 
condition the anrfniiea of 
the dlak and aeat me rough _ 

and pitted It la not necaa ~ - ■ ■ r~ 

BBiy to continue the grinding 
proecn iinlll Ihe entire width . 
of the am fail a la amnoib for IIL.. . . 


It U la cvnllhuoua and vinln 

terrupted Finely powdered emeo mixed with ma 
chine oil la a oatlafartii) abiaalve but whatever la 
ueed great caic muat be taken to keep It out of the 
cylinder and away from tbe bearing aurfaeew The 
iniimge between the valve iiochrl and oyllndcr ebould 
1 lightly plugged with cutlon paalc a airing tied to 
It fi llltaling lie rtmoval when the work la completed 
Fir n badly 1 worn valve the Ural grinding la doM 
with lourae emery whkh b later replacefl by a floor 


grade lo give the reflulalte amoothneoa To apply the 
abrealve dip the finger Up In machine oil and then 
1-1 dry emery tbe email quantity that adhere# bHng 
applied to the valve aurface The valve la than ra¬ 
pine id on lU aeat and rotated by maana of a acrow 
driver A bit brace or breaat drill may bo uaod but 
< xcellent reaulta may be obtained by maana of an 8 Inch 
or 12 Inch acrewdrlver with a round grooved handle 
wblrh la held between the eiteadad palma A eon 




llnuouH rotary moUon in one dlrectlcm will lend to 
wear the valve oval and it la neceaoary lo turn It 
Aral in one dtreciton and then equally In the olhei 
A alight back and forth motion of the hnnda will 
give tbia reault and aa only a light preaaure la necee 
aary it ataould not prove tlreeome 

In order to pieearve the true circular form of the 
valve and ocat the valve ahould be lifted aftei twenty 
or thirty turni and replacod on ita aeat In a new po- 
altlon To facilitate thla a feflr tuma of a ballcal 
apilng may be placed In the valve pocket under the 
dlok Ita alae and otrength being anih that the valve 
will be allghtly lifted from He neat when preesure le 
token off the ectewdriver Tbe location of the eprlng 
Is ahown In tbe diagram 

When the valve eurlncee appear amootb all traoea 
of the emery should hi washed away with gaaollne 
iBie being taken that It does not lodga In tbe cvlloder 
valve atem and push rod guldea or other bearing 
parte lo test the lit make pencil marks on tOe 
valve eeat and give the valve a turn or two with 
the screwdriver if tbe lit Is correct the marka will 
be eraaod 

The replacing of tbe valve spring U greatly sIm 
pulled If It la compreeoed In a vise and bound in the 
compremed state by light Iron or copper wires pooled 
through It Icngthwiyi Tbe spring may than he 



to Botice tbe exoet poafuan of a plaeo haCpro ho takai 
U off and m gansral ta unobaervant of the foreolflit 
that would go far to elmplUy the regaaciwhllng If 
time la not an object hs wUl eventually get all the 
pgru properly rebnUt but If he geplrw to be a good 
workman he mnit leem to be mcthodleel In everything 
that be doea 

The first step in dlaiDountlng any part of an anto- 
mobUe la to ascertain what holds It In poalUoo what 
other parts may have to ha dlapUuwd in order to frt 
at It and what porta may be released by tu iw- 
moval To take off an Inlet manlfokl for Inatanee It 
may flrat be nacaaMry to remove the earbnreter which 
in turn wUl require the diaconneetion of the gaeidlM 
pipe and throttle controL 

The plan of action having been datarmlnad work 
may b^gln It will greatly faclllUte reaaeamUlBC U 
nuta bolti acrawi and other small parts are plooe^ 
In boxes the parta belonging to the inlet pipe In oBe, 
Inspection plate bolts In anoUiiw and eo ob If thaeo 
I arts arr laid Indiscriminately on the engine and 
frame they are only tix> Ukely to fall Into hand holed 
and other openings and aalde from tbe dUBoulty of 
lecoverlng them they muat them be sorted 

Where aevaml parta are alike in shape and alas— 
valve cape for tnitanre—It should not be taken tor 
granted that they are lotorchangeoble Bach may 
have been lilted to lit particular location and on the 
chance of thla they should be marked before being rw 
moved so that there may be no error In returning them 
Home meDufacturera are rarefnl to mark all parta by 
letter or figure or with a prick punch end when thlg 
la the I au the marka ahould bo followad aheolately 
In the case of gesra It li uauel to make three ponoh 
marks at the point of meshing To reaeasmbla them 
correctly It la then nacaesary only to place the marked 
tooth of one gear between tbo two marked teeth of 
tbe other 

When uklng off n cylinder the cannecilng rod ahould 
be blocked or aupported Otbarwlae tbe weight of 
the Platon will bring It sharply agninat the crank 
case which may suffer In csonsequeace It the 
ryllnders are to remain off for any length of time 
they should be plugged with cotton waste nt all open 
Inga end several thlckneaaea of paper should be tied 
around tbe plalone 

In reeeaombllng, nil nuta bolts and acrewe abould 
be Llwned end otiad before being replaced Every 
bolt bee lu wrench of approprlata else with which 
It Is hardly poeslble to exert a breakage strain When 
an 18 Inch wrench Is used on a K Inch bolt there la 
every possibility of tbe bolt head being twiated off 
before tbe operator reailras that It la in danger 

If the parte of a properly made machine do not cemie 
off with reoeonable freanese when the bolts and nuts 
an removed fbroe ohonld be 

_ Bvolded nntll It la proven to 

^he necessary Taper pine 
kaya and uaaiapeeted sat 
acrewe ere freqnenUy re 
/ sponelble and os they muat 

I be accurately replaced their 

locaUon and dIrecUoa eboald 
be noted and remembered 
g It le poor policy to rneh a 

» piece of work and ntter a 

T preaeioB water and gMoUae 

teaks that could be aveddad 
I by giving tows Ume to the 

J lob In bBBd the BMtortet 

will bang In Us ^ep tlw 
w. motto Oo alow, go auni" 
and abide by It 

I unsioanNjnniMtlrai 



When the average OM flBda b BiMMgry to toke 
any kind of a maehlne to ple ae s he la tBoUaed to oob* 
BMsr reaulta rather than methods He uaacrewa alt 
of tbe note and boito that m to be aeah. asd m amdi 
oomes off be lain h down wkere te e tbera la ream lo 
putu ragudleraoCgMararaykMB. Ha la not UlMy 


I Aff affim. aadthenaaretgwfetolB- 

otlned to take anhtsd 
that there la BoUUaff own to de far the larinn 
than to tun down theei rupa jg 

ahoBM be noted however that the artog mvm im 
qtdre hdateatioB at leam ooee a amiM naTu A 
coBthtaal HMBig metlaB of the Have# whan Ihondi^ 
la in aetiea It thg aottM art Mt ItiMMddMffff 
wiU be a«hM to undve w«n gnd r nlTiil 
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COMPARES WITH THE COSTLIEST CARS AS A PERFECT 
SMALL DIAMOND WITH A LARGE ONE 




A small diamond is relatively just as ^ood and just as valuable as These things (whivh are literally true) will explain to you what 
a targe one. lu u l . . .. . periiaps, you had not understood Iwfore—why you have en- 

In the same sense the Hupmobile is precisely as tine as the countered in the year past so many enthusiastic partisans of the 
lar^t. the best and the most expensive cars made. Hupmobile 

We make the comparison because we Lvcrvlxxlv. if vou will sloe to think hack. 


We make the companson because we 
want you to learn to associate the Hupmo- CDrr<ic?i 

bile in your mind with the finest cars you drEidrl 

The Hupmobile claims the nght (and 
that ri^t u conceded by discmiinating wJtv cooUdi of 

owners} to travel side by side with the i.i- j-j a_ i-i-i j, 

best products of motordom KSJ ESS." 

It confesses no delinquencies, admits no '« 

inferiorities; concedes no advantage save TRANSMISSION-^ 

Observe tlw personnel of its ownership CLUTCH—MutoU 

in >^r own city. enclosed m ) 

Note that the majonty of men who dnve 
a Hupmobile are the men who know good REAR AXLEr-Shai 
cars—whose private garate, perhaps, and New Dopartoi 

houses several fine cars of other types. universal jofait on 

The Hupmobile was built to fiH a parbeu- by oi freni cranl 
lar need—to supply a special want—to mhsinn 

furnish a type of car that was lacking. BRAKES—Two fool 

Its creators could see no reason why a 
car carrying two passengers should not be on rear hubs. 

Every part that contributes to power and 
spo^ and staunchness in the ^pmobfie TinrS^Snl v 
M^re^y as good and fine as the same 
P(A in the besfwg car. WHEEL BASE-86 

The two are mates in quality. TREAD—56 nebes. 

The Hupmobfle will anywhere that SPRINGS—SemioUq 

the bjg car will go; cUmb any hill the big crass sprfaif raar. 
car wfll climb; and do anything the big car EOUIPMENT—Two 

.wa do except^that it will not carry the TiSTlhrMonlS 
.aame number of passengers. ^ 

"I am tettinS |u»t the sort of a car indi- , 

, catod by toe pnee—a moderately good car.” 

Whan you buy a Hupmobile, on the contrary, you buy a quality 
and a of axcetence with which the price has nothing to do 


SPECinCATIONS 


ENGlNE-4 crlkuUr, 20 H. P., 3M bach 
bore, 3H faicdi stroke; LdMU tyM; 
water c oolod; offset crank shaft; tan 
bladad fljrwb^ in front; Parsons white 
brome boBiincs; noisalass cam shaft 

TRANSMISSION-Selective sliding gears 
in oxtanstan bedtad to crank case; shift, 
ing without noisa. 

CLUTCH—Mult^>la disc typa; sdf-adiust- 
an c lesad m gaarcasa; running in 

REAR AXLEr-Shaft driva; Hyatt roUar 
and Naw Danarture baarings; shaft and 
unhrsrsal jonit snelesad and luluricated 
by oi fren crank case through trans- 

BRAKES-Two foot and two omargancy 
(intarnal aaipandhig) UnadwitkTbaniidd 
onrear huh^ 

IGNITION—Bosch high tanshm magnato, 
doing away with spariccidl, batteries and 
cannacting wires. 

TIRES-SO X 3 taches. 

WHEEL BASE-86 tachaa 

TREAD-66 Bchas. 

SPRINGS-SamLsUiptical front patented 
cross spring roar. 

EQUlPMENT-Two side and tai oU 
bumis, dragon horn, tools, rqwir Irit 
pomp. 

WEIGHT-1100 pounds regular equip. 


Lvcrylxxly, if you will stop to think back¬ 
ward a little bit, has seemed to say kind 
things about the Hupmobile. 

They have said these things about the 


20 H. inch .They have said these things about the 

oka; L- hra d typa; Hupmobik) because it is the newly good 

Bt crank shaft: Ian of “ moderate sized car which we 

Front; Parron. white have ,ust descn^ 

Nsakna cam shaft A year ago there were less than 100 

I...*... .luu.. Hupmobiles in commissioa 

toSlkSSi SS am being built,M rapidly as 

w wv; waatr excellence of workmarunip with the finest 
. . _« j. . matcnals will permit of hurry— to satisfy a 

■® hrp*; salr.aqnist. demand which sprang up in incredible vol¬ 
ar case; ru nning in before the first hundred cars were 

completed 

dbive; Hyatt rollar Of course, you want to know all about 
hearings; s^t and a car which ha.s been favored with the 

osad lubricated warmest aptjfoval ever extended by the 

case through trans- Aniencan motor-buying public to any 

motorcar 

and twa amargancy Even if you own a car to whKh you are 
UnadwitkTbanndd strongly attached, you would like to have 

placed before you all the information , 
rh »—«>«»»« which will shod light upon a condition so ' 

Li^ cdL batteries unprecedented as the Hupmobile has ! 

created 

And if you are wavenng in your choice 
' . of a car, your desire to know is even 

stronger 

5ign and send the couiion 

ical front, patented ft will bnng you not only the Hu|>mol>ile 
literature, pictunng and dc*scnbing the 
uda and tsdl oil 1910 Hupmobile in every detail 

n, tools, tanair kit ff '^■1* f’nrid m addition, the name J 
and address of the Hupmobile 
-J- rmilsr nnm. dealer in your home or the one ^ 
aqiop- nearest you ^ 

We will pul you in direct 
touch with the car, so that ^ Hupp 
you can nde in it and satisfy yourself as to the ^ Motor 
literal truth of every statement we have ^ Qr r« 


oM a detM of OKceHence wito which the price has nothing to do literal truth of every statement we have 
If toe HupmobBe were any bagger, it could not be made as good m^. 
without UKliMofalg the price. Cup the coupon and send it now . 

A«asWw(lwiiAliMiMvii48wMf«driMitinagftlhrUtoif ntatirnMdtaraiiddMpMSM^fnsiitatratt (sMinyorftAr 

AtGrmddtr^ fAea Shm,, X 

HUPP MOTOR CAR COMPANY yA- 

l*IT.q • ISTROIT, MICH. 
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AUTOMOB1I.E NOTES. 

UadoabUdly the weak poiBU la the pneumatle tin 
whalher It be that of a cycle or tnolor Tebtcle, an tu 
coat of up-keep aod liability to puactun It la clear 
that tbe dlrootloa In which ImproremenU ban been 
made la In the thlckenlni of the tread, ao aa not only 
to render punoturea leaa frequent, but alao to glre the 
tire a longer life, and thua eare expenee In aome 
makee of tire, the Inrreaaa In tblckneaa of the tread 
of the outer cover, and In otbera that of tbe Inner tube, 
baa been eo groat that moat of the realllenry boa been 
loel, and tbe tire prartirally becomea a oolld one In 
order tu reatore the reallleniy, it boa been proponed 
to reduie the air preeauio In the Internal tube, but thla 
niuaee not ooly exreeniTu Internal friction between 
the Inner tube and tbe rover, which la in any ooae dif 
III lilt in avoid altogether, but alao produoea a large 
flat Rurfocc, In contact with the mad, which adda con- 
elderahly to tbe tractive reelatanoe, enpeclaily when 
the Burfaco of tbe road la aoft Tba evlla of traveling 
on alack pneumatic tirea are known to all cycle ridera, 
and are lamfully avoided by keeping them Inflated 
with a auflldent air presnure The air preaaure which 
It la nemenary to maintain In the Inner tubee of the 
pneumath tirea of a heavy vehicle la not leoa than 
10(1 pounde per aquare Inch, and ebould the ellghteet 
defect ocrur which allowa the air to eaoape, the tire 
la not ooly rendered uoeleaa to aupport the vahlole 
but la apeedlly damaged If tba collBpae la net quickly 
repaired. 

At the Tenth National Automobile flbow in Madlaon 
Bqiiare Oarden there will be the only complete motor 
cycle exhibit In New York In lt1l> by the llotoreyria 
Manufacturera' Aaaodntion An Inapection of the new 
model! on dleplay them provea that tbe motorcycle 
not only la a plaoaura vehicle for poor and rich alike— 
ranging In price from flOO lor tbe email alngle-cyllnder 
luachlno to more tban l&OO for the axpenalve four 
cylinder touring model de lMc^—but a utility vehicle 
an well Oonoral mflneoient aeema to be the tendency 
for 1810 Many Improvement! have been made In 
apiing forka aa tbe meult of hard road conteiU during 
the peat year Some of the maehinoa appear with 
eprlng framei and longer wheel baee, all of which 
moho fur the romfort of the rider Aa regardi the ap¬ 
pearance of the motorcycle better quality and more 
loatlng enamel aa well oa heavier platlag eeeme to be 
the aim of the manufactumm. Handlebar control hi 
practically nniverial, and magneto Ignition will be more 
papular than ever, eeveral of the makem having de¬ 
cided to make thli type of ignition etandard equip¬ 
ment, Initead of optional oa heretofore Increoaed 
power apparently la a geneiml tendency, and mechnn 
leal ollere am alao In evidence, which eliminate guaee- 
aork in lubrication, one of the bugbeam of riding 
Several of the raanufoctumra have decided to abollih 
the mulflor rnt-out which, with tbe muiller Improve¬ 
ment noticeable, ehould make the motorcycle of 1810 
oa allunt a aieed oa Ita forerunner, the bicycle. 

Two Ohalmen-Detrolt choaele model! will bo manu 
facturad In 1810, the "Thirty” and the "Forty,” both 
a contlnualion of thoae preoented for 1808 The 
clJingee, while tmimrtant, am not In any caoa rodloal 
The new Chalmere-Detrolt 'Thirty'* will have a lib- 
Inch wheel bane, three Inchee longer than the 1808 

Forty It will have S4-tnch wbaela—two tnehei 
larger than laat eeason The hood will be three Inchee 
longer and two Inchee higher—In keeping with the 
targer body The tonneau will he large and roomy 
The 'Thirty' motor U mom powerful thle year than 
loat The 1010 ' Forty haa a III Inch wheel baae— 
ten Inchee longer than loot aeaBon It bu ab-lach 
wheel!, and room tor eeven paweniera. The IIKW 

The Tenth National Automoblla Show In Madlaon 
Sqiwre Garden eclipeea any former exhibition of 
motor earn, mnlortyilee, and acceanoriea ever held In 
tbe famouB building Them la a total of 383 dlfferant 
dleplaya, of which there am 34 exhibit! of complete 
care beeldiw 240 cxhlblte of aecmiaorlea and partf, 
and 21 mnlnrcyrle exhibit! Kvun with an Increnoe 
orer lent year nf more than 7 000 feet of exhibltton 
ai«ee which the ahciw managera by Ingenloua mathoda 
wera able to eke out of the Garden Interior, them la net 
one fool of iinuard apace available for exhlMUoa pur- 
poaea. ThI* iltuatlon la Indeed a otrlklng commentaiy 
on the growth of the induatry when It la mallaad that 
n( the flret automobile ehow In thla country. In IBM, 
there were only GO exhlblton who dlaplOTed UmIt 
nrodiirt In the Garden 

Noteworthy among the runaboiita coating mneh lean 
tban 11,000 la the llupmobllo made by the Hnpp 
Motor Car (Company Detroit Mich In Ita nonotme- 
tlon the ffiakura have endeavored to Impart to their 
ninabont all the etaunihneea exeellent workmanahip, 
and tmotworthineea of the eeven poeaenger tonring 
car The fouT.cyllnder engine la of 20 hotie-power, 
with four cyllndera having a etroke of 3% Inchea 
and a bora of 3H laebeo. Water cooling U employad. 
The traiiamlaMMi ti of the aeleetive ilMlng gear type. 
The mnltlpla dlak elsteh nu la oU. The gila 


AnMHcan 

U ahoft driven. Than an two loot brakoa antf tT*- 
emargaMy brgkao. A Boach hlgh^anatos m i gn e fn la 


■iietMng now In the Oardea ahow to to be found 
In nearly every oaa of the modeto exhibited. Some 
of the MW potato of Intereot an fonnd In aitoo, 
tnuumtoalons, and In lubrleatlng lyatama. In hodtoa, 
a type that eeama to be gaining favor to tha foB^ 
paeaenger ommy, which to but a tonneau without 
doom, bout low In the hock and aldea, yet provMtag 
plenty of aantlng apaee. The cart at tha Oardea ehow 
range from the ooeUleet oa tbe market down to the Ut. 
tie ninabont that to cheap enough for anyooe. 


In IMl, Mr Byrtm J Carter, then of Jaekaon, 
Mich, mallBing tha abortoomtnga of geared trnaa- 
mtoalona oa need In automobilee, began cxperlmento 


for Improvamento, being naturally auraeted to tha 


After tnontbe of oaretul reeearoh, tbe flret Oartonor 
iriclloB-drIven automobile appeared In the anmmer (ft 
1803. Thto BUtofflohlU wao of tba ninahout type, and 


elan parto, waa well deeigned and eomtiuctod. The 
car haa run mom than 36,000 mltoe, and to now, with¬ 
out mpalro, apparently In oondlUon for addiUonal 
tervlee 

A roma^hto car haa ben brought oat by the 
Schacht Manufacturing Company, of Clevalaad, Ohio 
The car In queattoa to lagvulounly convertible Oi^ 
dtnarlly it to a runabout By tbe addition of a aurmy 
aeat tba runabout to tranilortned into a four-pooeenger 
family car The eame runabout, by the employment or 
a apeclal box back, to converted Into a light delivery 
car The vehicle to llluatratad on the double page of 
cars appearing In thto toeua 

Tht prasaat fonr-eyllader Cnrtercar may be regarded 
OB aa Improvement of the former twon^ltnder modat 
without a aingle radical change. Thto car will appear 
In the coming aenaon In two eiiea. Both have the Car¬ 
ter friction tranamlaelOB, the nnclaua around which 
tho flmt Cartemar woa bnilt 

The moot grnellng oort of endurance oonteat In 
which motor earn have participated am 34 hour raeea 
Ai a rule out of about flneea enra eurting in theta 
eventa only live of them Bnleh at all, the ramalnder 
breaking down In the eouroa of the contaet from aome 
mechanical weakneee. Home cart have atarted In 
eight or mom of tbeae terrific grtndi and have never 
flnlehad once At tbe 34 hour race held at the A Y P 
Kxpaalllon at Seattle, a Hudeon "Twenty" etock car 
iwept around the courae tor boura at a time making 
mile after mile with the utmoat coneletency In a 1 16 
clip The conetructlon of thto car to Intereetlng, when 
Ita tow Belling price to conetdered Tbe rear axle to 
of the eaml floating type, abaft driven, and lx itrongly 
reinforced et the polota wbem tho gmateat abocke 
and atratne occur Two large doable-acting brakea are 
provided at each end of tbe rear axle The car U 
built tor the man who to aatlnfled with a npeed of 66 
mtlei an hour The motor, toniM>yllnder vertical, 
water cooled, to elmplo. very etrong, and amply pow¬ 
erful Tho tmnamtoilon to tho threeapeed eliding gear 
aeleotive type uied on all standard can. 


•taelal iieteore l eatral ilwwtamry. Mew Yorhi N. V., 
Deeembm, IfOg. 

Atffloepherlc piMsore Hlgbeet, 80 48, loweel, 28 87. 
mean, 18 83 Temperature Hlgbeet, 64, date, 8th, 
lowest, d, dole, 30th, mean of warmest day, 46, date, 
flih, cooleot day, 116, date, lOtb, mean of maximum 
for the month, 38 8, mean of minimum, 881, aboolute 
mean, 8t 4. normal, 341, deficiency compered with the 
mean of 38 yean, ST Warmeat mean temponture of 
Daonniber, 41, In 1881. cooUat mean. 26, In 1878. Ab¬ 
solute maximum and minimum et December for 38 
yean, 88 and —8. Avenge dally axceae since January 
lat, 0 7. Preolpltotlaa iM. gmateat la 34 houn, 8 81, 
date, ISth, 14th, avenge for December for 88 yean, 
3 43 Accumulated deflclenoy alacs January let, 3 87 
Oreataet preelpttallon, 8M, In 1884, leoat, 086, ta 1877 
WIMd Prevailing direction, west, total movemant, 
11,884 mllea, average hourly veloctty, 181; maximum 
velocity, 68 miles per hour. Weather Clear dayi, 14, 
partly cloudy, 8. cloudy, 8; on which OAl or mere of 
preelplUtloa occurred, 8 Stoet, Itth Baow-fall 114 


Many an Inventor haa proboWy orendared whether 
tbe patent tow forhlda hto expertnaiUng with a pat¬ 
ented invention Theanawdrto itaUdependaopoBthe 
ohnneter of the experlOMaf. Suppoae that on taveator 
to tatcrasted In flying maehtaeo, and that hto primary 
objaet to to Improve tha WH^t maehtaa. Bee he the 
prlvHege of building n Wrli^t marhlM hlnanU u4 fly¬ 
ing It, In order to study ita pertormanee aa well os to 
aoqnalBt himself with the art of IlylngT We think 
not. He baa no right to baOt the mnehlM tar tbe 
pnr(ia|H of hnmtag to fly or tar iMdytac Iti 
perfumaiioe ta nay way. Hod ho heaghf tho maehlno 
from the YYrlght bntMri or thtar Heewtto ha would 
undonbtedly havo tte'^ to ms Uq ta 

thsiinw ' r ■ ‘ 


m#B 




oeiMMtoii, aeeiBa to yitae ta ragnrAtfltao in* ft 

naaaaa In dlSbrent Mnw. tba Sonaa m 
Tonn of the AntoaoUle Cikb of Ahtarlos hag IMtai 
a ohaft ohawtag lot what ItatM tevUn ngtatiattpA 
or Ileenat tar tbe new jmi, where igBewala afe at0a»> 
mrr, and wbero the old ngtotiotte or UeMoe it imi 
opatatlve. Aayn«pataa(thlseharttarNa«Tefk.Mnf 


New York.—Segtotratloo of ekn In New York Stgta 
ar« perpetoal on tbe ear orlgtaally regtotered. It ear 
ebaagea ownenhlp, tha new owner n 
same. If new oar to porobaaed, aame 


New Jeney—Ragtotratloa of cor and driving l ioa n ae 
ta reqatred onnoally, aad Mma eon be proenred direct 
from the Burean of Toura of the Otnb. 

Pninaylvaala.—Pennoylvanla reqnlree both regtotra- 
tlon of car end driving Ueeiiie annually, applloatlm 
blanks for which eon be procured from the Bureau of 
Toura. Non-rMldenta, of Stotea that reolproeate, are 
allowed ten doya' exemption from regtotmtlon. 

Maoeoehnaetta.—R«gtotmtl(A reqnlrad annually; alao 
drlvlBi llcenae (or owner and chanfleur Owner’s driv¬ 
ing llcenae perpetual: ebauflenr*a driving Hceaaa go^ 
for one year from date of toane—the latter renewed 
tor 60 cento Non-reeldento exempt for Mvan noeea- 
stve days Non resident ownen may drive, but ohaiif- 
feun mnet proenra driving llcenee The Bureau et 
Tonrs can procure temporary driving lloenae for noB- 
raaldent chanffenri. provided chanftenr can praonre 
certifleatee of good character and reoommendaUou. 

Connecticut —Regtotratlons are annual, explrtlig De¬ 
cember 81st Annual driving lloenae required by 
owner or chanITenr Non-resldento exempt tor ten 
days from regtotratlon and driving licensee. 

Rhode Island—Regtotratlon and driving lleensa re¬ 
qnlrad Feet of regtotratlon baaed npon boraepower 
Non-roeldanto duly regtotered in home Stata are ex¬ 
empt for ten days. 


nselme-A aslal Alahter tkew AlqeitelaM. 

According to Koamoa, a technical review appearing 
at Ptorxbelm. tbe Qrleahelm-Bnectroa works axhlbltad 
at the aeronautic expoaUhm at Frankfortron-tbe-Mala 
Ito novel patented alloy, the metol "electron,” which to 
claimed to be much lighter tlum alumlnlmn and at the 
tame time much more durable. 

Tbe lightest metal employed for taehnieal pnrpeaae 
up to the present time has been nlumlnlnm and seme 
alloys of alumlnlnm, the atrangtb aad the dnrahlllty 
of which are however lower tban tbooe of the new 
metol Thu density of alomlnlum and Ito alloyi haa 
been nearly 8, and they an about twice as heavy aa 
electron Tbe chemical works of Qrleabetm-Electron 
haa dleoovered that magnesia to nUIliahle tor technloal 
purposes. By tbe admixture of magnesia, tha price 
of which ta comparmtlvely low, with one or two metato, 
an alloy to produced of a density of 176 to 8, pomtm- 
tng groat oolldliy, strength, and elaoUcIty, and at the 
eame time readily workable Tho color of Uuee alloys 
reoembleo that of sUvar, and they possess great omo- 
roui quality 

Tbe new metol to said to behave very well as re¬ 
gards change df temperature, and It reaponds to all 
technical reqniroments, In tbe nir it becomea covered 
with a coating et protective oxide. As cast metol, It 
often a reatotance up U> 18 kHogrammea per square 
millimeter and haa at the some time an extonaloa 


l> to 5 per cent By 
deniatlen, sneb u eompreaalon, rolllaik etc., tha physi¬ 
cal properUea of this nwtol, e. g., strangth aad alas- 
tldty, eon be matartolly Improved without Ito dens¬ 
ity being leereoeed to any conalderable axteat We 
may tbni obtain n traalto nstotonee up to SB kllo- 
gnunmea per aquare mtlllmetor, aad on axtonolm ca¬ 
pacity M high ae 18 per cent 
By varying tba quanUty of metal In tae alloy aad 
tbe method of natiig It the qaantlttos d deotroa my 
ha varied within very wide Umlto, The nsaa of the 
metal an therefore very numerona. It to parUealOTly 
detarabla where the objoet to to obtain extreme light- 


cnl properttoe of tbe metal aleetron are etalmed tip 
superior to tboee of alnminiiim, tbe pre^erttonate 
qnanHty naoeosaiy tor toofaPIcal pntpooea Ja 88 par 
cent or more, compand with tbe wolgbt of ffluitalm. 

It to oatlotpatod that dsotroa will prove 
ceetal ta the eonstroettoa of alroblpe and aatamobilaa 
taomneh aa ta miwt et its pTMorttoa it k saparlp^ 
to almnlalnm and ito altoya. In mnutantarlag tbp 
same obket. one wevid require at leagt ftorMbt tmd 
of ehotron then of alumlnlem. 

Tbe -Eeppalta- ninblp rOgtarpa Ml* kOttakpikfitf' 
of alnmlBliua. xrhicb ootM bo mlaoM br*i*M-/t|WKv 
a of eleotroa.-. * -- s-,i 
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(OMMM««>S»fiWi|r.) 
MHtaMU turn* tiM pMfo- 


■ glM tod Mehromata of potaab 
iddad to oti or tar amoUkmi 
t toiMm apOB tha road our- 


lum araporttad. Waita aalphlta Uquon 
fran wood polp hara baaa am^oyed with 


wm oorar a wMa fla)d. 

Watar, white aanally tha moat abiudaat 
aad ehaapaat mataii^ la Tory ottan, be- 
eaaaa of tha fraqaancy with which It moat 
ba appUad. tha moat azpanalTa to uae. Ita 
Madia# powar la atanoat aaUrely doa to 
capHlarl^. Tha ralna of tha aalt aoIa< 
Uoaa eammoaly aaad llaa la tha hypro- 
aeople oharactar of tha dlaaolved lalt, 
wblrb, harlo# eonaldaiabte aOalty for 
watar, haapa tha road lurtaoa la a motet 


through arapoiutloa Tha light olla and 
tan, aa wall aa tha oil aad tar amutelona, 
ara dapeodaat for tbair eifact apoa the re- 
taatloa by tha road aurfaca of a oompara- 
tlVBly aoiaU amouat of true Uodlag baaa 
aftar tha volatUa prodoett hare evapo- 
ratad Thla baaa proraa effactire only aa 
long aa It retalna Ita binding power 
Whan tha binding powar te deatroyed, it 
li naoaaaary to apply mora material It 
tha baaa la aa azceptlonally good one, the 
aooumnlatad prodneta Anally harden tha 
road aurfhoa and prarant wear to aoma 


Tha haary olta and tan differ from tha 
lighter prodneta In that they oontain a 
rnnoh greater amount of aapbaltam, which 
oonatltutea tha binding base The roaulta 
an, therafora, of a mfire laatlng oharao' 
tar, and hann the name permanent bind- 


tlona uanally oontain a atlll greater 
•raoimt of binder With ooma few eX' 
ceptlona, all of the true binden are bltu- 
mena, and tbaaa bitumena may be either 
natural or artldclal 
Tha uaual method of applying tbe« ma- 
torlala to the road anrtaee te by aprlnk- 
llng. Tha temporary binden can uaoally 
ba applied cold, but the permanent bind- 
era, becauae of their mueh greater rte- 
eoalty, muat be heated nntll eufllGleatly 
fluid In Btngland and France the uae of 
ooal tar la praetteed to a large extent and 
thalr methoda of application hare been 
highly dareloped. llachlnea an In gen 
eral uaa whieb an nelf-propelllng and In 
which tha tar la heatod aad then applied 


an not only rery aeonomlcal In the nae 
of tar, but Inann a mon eren dtetribu- 
tlon and better panatHtloa iff the rood 
nuftoo than tt te poaalbte to obtain la 
atanoat any other way. 

In the oonatrnotlon of dnatlaan nada, 
the ernolal qnaatloB la that of coat. Auto- 
ttobllaa hare but tittle deatmeUre affect 
OB paromaBla, but ttaeaa an In general 
loo aoatly for oonatry roada. Hie effort 
tanat be to doretep a form of oonatruotlou 
wkl^ will wttbalaiid fMt aatomoblte 
tiwMa aad at taa aame dmo be within the 
BaaBolnl maounaa of the oomnunlty 
Tbk te laraaly belag dona at pnaent by 
the naa of a Mtumlnow binder Inatand of 
the rodt duat The two methoda ganar^ 
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"This Car Can Be Run 5,000 
Miles a Year at an Average 
Total Cost of $3.98 a week” 


Here is a Touring Chr that will intenat thmuands of men who have 
alwayi conndered an automobile beyond dieir means—not because they couldn’t 
afford to buy one, W becauae they have fek they couldn’t afford the coat of 
maintaining one It ii true that the expeniive “up-keep” of moct automobilea 
haa put them beyond the reach of men with moderate incomea. .Not ao with 
the Maxwell Our can have always been the most economical to run, u over 
20,700 Maxwell ownen have proved. Our constant aim hat been to m«b> 
automobiles that the man of the people could afford to own We have kept 
on from year to year improving Maxwells m every smallest detail that would 
reduce their operating expcnte —increanng strength and durability, decieaaing 
weight, and simplifying construction 

Now we are tatiWied that In our new 4-Cylinder, 30 H P. Tounng Owr sre 
have the great “Economy Car ” What doea it actually cost to nmf Tina is 
what the majority of men want to know, and thia is put what you don’t find out 
about odier automobiles—before you buy them. 



wn ■ M--I- p_ Wswsrtio wwlwmiwitoowipyonseopyof wr-snstas'ie* 

J^BBSJ g gO K S rraj OaOptntor"—"Him to Jwicc sn antamotatle' -a pncUcal IttatiM oa 
malar cair. Oar laical caUlsg daaetibtec and plclarlng svcry nr wv 
maaatactarr, tosaUwr with othar lalcmllns boeklcu of hirli. Oaa of Ibtac booklrla living Ihc dclalla 
aflhan^ammUtraamadabra MamUlailyrarvIllKiainappteglUnaiar Thla la a world • rcand 
UwihaaaamrhaaBconatlcdbraBTnrataarprfcc. Thaaa taaka wUI ba hbI hy ratnra maU wllbool 
eaU la yoB-iasi my-mal baahaL 

MAXWELLS IN USE TODAY Sfl^TSd. 

MAXWELL-BRISCOE MOTOR CO. 


PXW SmtET, TAKtlTOWN, N. V. 



method, the aum« and Ubdsr nn tbe^ 
oughly mixed, either by hand or machine, 
ao*tbat each itone te covered with a tbln 
fllm of the binder TUte method In gen¬ 
eral Inioree the better and more even dte- 
trtbntlon of the binder throughout the 
road sartaea 

The malarial uaad for tb« binder variea 
vary largely with different ewtlona In 
Bnidand and France the tare are used 
vary largely In the weatem portion of 
iha United States, the heavy aephalllr 
oUa of California are need almost exeln 
■Irely, white In other aecUons we And 
that tart, retldunm olU. llanld aephalte, 
and rarloua proprietary eomponnda are 
being uMd. 

One of the chief caoaea of tbe great 
nnmber of tallnree which hare been re¬ 
corded In tbe uee of bitnminoua rood ma- 
terlate te the failure of the user, ae well 
as mannfactunr, to understand certain 
fundamental principles. Tg many, a tar 
te simply a tar and oil an oil, while In 
reality then la a vaat dlSerenee aome- 
tlmes even in the tan prodoced at tb' 
same works. The oils alio range from 
those of a paiafline base to those almoel 
wholly aaptaaltlo Thui a eonelee know! 
edge of tbe obaracter of tbe product, the 
proeeaa followed In Ita preparation, and 
the effect which varying conditlona will 
hare upon It te necessary In order to 
avoid coetly mtotakes. 


TXS NISBII Witt AIB TBX AVTOIIO> 
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(Continued /rom pope ) 
thnt the freight has usually been added 
to the purchase price of the tar, and 
haa gone agalnat tho consumer, there are 
many canes In the past, and there will be 
many more In future, where the cars are 
■old directly at the catalogue price For 
that ri«8on, tha location of factories In 
the middle Wral was Ideal, tor It Is In 
truth tbs center of the antomoblle-buylng 
pnbllc 

In some cases, cities hare been made 
over and tbeir population doubled and 
trebled by big motor-car factorioe, aa in 
tbe case of Flint, MIrb, and New Caatle, 
Ind. Bach cities bare bad a (remendona 
boom In real estate, and In buelneiia gen 
erally, owing to the influx of 2 OUO lo n.lioa 
hmllles, and hare aasumed an enlirely dit 
ferent positlnu on the map because motor¬ 
car factories were esUbltebcd within their 
limits Besides supplying employment to 
laborers In large nnmbera, mnrh money 
has been made by tbe leadere In the varl 
one enterprises. Thle hna been naiieclally 
true among the makers of wheels tires, 
frames, end other imrts In a general 
way It may be said that the parte mak 
era have made more money than the autiP 
mobile builders, sa the latter have ex 
pended greater sums of money In experi¬ 
menting 

The total capital of tho automablle 
mannlhcturers In thte country is shout 
| 22 li,(IOO,OOU Tbe actual value of the 
plants will run Into some extraordinary 
flgnres, and these values am rapidly In 
creasing Ae for the output for 1910, It 
te likely to exceed 200,000 cars, allbough 
there may be a slight falling off from 
these flgures, owing to the Inability 
of iMtrta makers to supply the demand 
There are now about 100,000 automobllee 
In uae In thte country In a general way. 
It may be said that the cmplnyiKw iium 
her aome 120,000 la motor <ar fariorles 
with employees In parts fnetorlM maeh 
Ing not leas than 40,000, a total of IGO.OOO 
America may be safely coneldercd tha 
home of the low-prleed car, a condition 
brought about by the tremendoua buying 
power of the middle clamea, who demand 
a car which can be cared for by the owner 
without the eld of aa expenilre chauffeur 

These low priced can have boon made 
posilble by Ideal factory metbode and big 
production Thla necessitated their being 
■tandardlied, lomething that may be said 
to be oiiglnal with the American maker, 
who feete that any one of ten thousand 
parte fhotiM be made to lit any one car 
tnnied out by tala company 

By working on big productlou and 




The Knobs Will Stop Your Skidding 



MORGAN & WRIGHT NOBBY TREAD TIRE 

MORGAN & WRIGHT, DETOOIT 

BRANCHESw ACENaES OR DEALERS EVERYWHERE 


kaaplDR prloM down, there U little doubt 
that the Amerhmn meker will aooner or 
Uter flsure la the foreign trade Thla le 
paitlcularlg true in connection with the 
■mall, medium priced car, a Held that tuu 
been neglected by the forelgneri With 
the rapid growth of the buelneea there 
have been developed many new tapialnn 
of Induatry, who aa ploneoni have blaied j 
and who are 
ora In future 


otnr, with Ita 
ind high efll 
limbing hliu 
at approved 
double reduc¬ 
at the motive 
Kith a rediu; 
ruiinlrrvball, and then 
The nret rcduitlnn of 
llabpd In dir 


BiruUlon was atlll far from being per 
foct. After paaalng through the elagea 
of worm and urniw toothed geare, a 
perfect Iranamtaelon wan obtained when 
the Renold allent chain waa Introduced 
Tbia chain la aelf-adluatable to ptteb afler 
wear In flexibility and high efltriency. 
It la an Idnal, hlgh-apeed tranamtaalon 
device It la found to-day on every blgb 
grade electric car It kept In proper 
alignment and well odjueted the life of 
thla chain la IndellnUc To receive the 
beat aorvlca, It muat bu dojit-proof. In 
caaed, and kept well lubricated 
The power la tranamltted from coun 
terahaft to the roar wbeela on all up- 
to-date machlnea by ranana of roller 
(halna or through a abaft and bevel 
geara The advantage of one type over 
I the other boa been much dlaputed Tbe 
greateet objetllon to the roller ehalni to 
their ooley runniug, their rapid wear, 
ttielr exiKwure to dirt and dual, and 
their loan In eflicicnvy after wear Bonie 
reaaona tor tbe luperlnrlty of the abaft 
and bevel gear tranamtoalon are Ibe 
qulctneaa, Ita cleanlln#aa Ita long life, 
and Ita increaaod edlrlenpy after uae 
Ita durability la due to tbo fact that tbo 
bevel geara run permanently In oil and 
that they are Intaaed. Moreover, tho 
■haft drive doea not require any adjuat- 
mant, and when wall dealgned, all parU 
of the running gear and power plant j 
will atay In abaolute alignment The! 
nerraaary adjualmeat of the double J 
chain drive will soon creatn a variation | 
In the dtotance from the fnint to tho 
rear axle on both aldca, for two obalng 
will never atretch alike Thto dtoadwi-- 
tage will affect the atoerlng damgat 
the life of the Urea, and nault In a loaa 
of power Tf tho chain aproolnta nre 


not m proper alignment oner aujiuti 
meat the cbalna will rub aldewtoa on the 
■procketo, which will, of couraa, aborten 
the life of tbe tranamtoalon and reault 
In a loaa of eOclnncy 
It would be very Intereatlng to meoaure 
tbo dtoUDce of both axlea on either aide 
of double cbaln-driven can after ibey 
bave been In eervice In tbo banda of 
(he average driver and under the care 
of tbo average garage for aeveral montha 
tu Hnd out If the nxlee are atlll parallel 
Abeence of frlcllon to an abaolutely 
neecaeary taxlor In tbe conaiructlon ol 
elmlilc automoblire For tbU reoaon tbe 
proiwr type ot benrlnga muat be applied 
to the motor, counterehafl, end wheele. 
Tho bell bearing tbe bigheet acbleve- 
ment In bearing conatructiun, haa proven 
to be auperlOT to any other type, and 
will be found loday In any high grade 
automobile Once properly parked witb 
grease thla bearing will not require any 
attention for aeveral tbouaand mlloa. If 
proper atoee for tbe load to be carried 
are selected, no wear can be noticed 
Kvery electric carriage fbould bo 
equipped with reliable brakea. It to Im¬ 
portant that they should stop the car 
going forward ■■ well aa backward It 
to not the number of brakoe with which 
a car to equipped hut their efficiency, 
which Inauree aafety Moat modern can 
■re equipped with one ot two typoa, 
namely tbe external brake In which a 
■teel band eurniunds the drum either on 
the motor ahatt or on the rear wbaoto, 
or the Internal expanding brake at¬ 
tached to the rear wheela, whkh la eom- 
moaly naad and genarally pretorred In 
thto oonatructlon ti^o brake ahoea are 
fljud inalde a drum A amall movemMit 
ot the brake lever will cause the brake 
eboca to opea out ggalnat the Inalde 
■drfaee ot the dram. The braking ao> 
tion ahoold be aPhUad at the raar wbeela. 
All hrakaa gttaelMd to tho motor. If qaed 
freqiMBtlY, are datrinantal to tho motor 
aad tho tnummlaaldB ayat e m. Vm tiua 


reanon atoo, tbe B.ettrlc brake i 
■cemed in elder days to be Inaeparable 
from any electric vehioto, to condei 
by the modern drelgner of electric 
veyancea Bven on the beavy eli 
■treel car It bad to gtro room, on 
account, to tbe air brake In many 
brakea the ahoea or banda are operated 
through flexible auiel corda, which U 
not tbe beat arrangement. A ayatem of 
ateel roda to to be preferred In oaae two 
brakea are operated by a lever, a bal¬ 
ancing bar ahould be Inaerted In the 
ayatem tu Inaure equal pTeaaure on both 
brakea. 

Tirea inflnenee tbe parformanoe of an 
electric automobile more than may be 
Imagined Varloua dealgna of Urea ahow 
a variation of up to flfty per rent 10 
efllctoncy, ao that tbe apeed per olngla 
ebarga of the battery la affaeted. Special 
polnto to be borne In mind in the care ot 
pneumatic Urea ere that nut ■■ well ■■ 
oil to very detrbnantal to them, and that 
It to nercaaary to keep Urea wall Inflated. 

If tbe atoraga battery of a tew yean 
■go be compared with tha uptodate hat' 
tery. It will be found that a very much 
dacreaoed weight with a large Increaae in 
capacity and durabUlty haa bean ob¬ 
tained 

The varloaa win coonaetioiia on aa 
electric car thould be told with care, 
and tbs wire slaaa ebonid be large enough 
to carry the heavleet poaelUe loads with- 
out loee of power Aa far ae paaalhle, 
all laada ahould be earrled dlraetly from 
the battery to the controltor. ■ad41isn to 
the motor, and all eonoectlona ibouU be 
tight and saourely locked. Ona common 
fault in early can was the tooge hang- 
log wires running In dlfllarant glraiw 
tlone, without any attempt at a mathed' 

tM^wMTwwUb^aiid ijohinkun. 
rubber of good gnaEtf and wffSbtoat 
floe haa proean ta ba tha bwt Mtorlal 
for thto pnypoan 
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Here is a Special Car for a few Select Buyers 

PrtCOf or Torpodo^Bteduil**^"^ $2500 


ll\, 




For thfl past three yean a limited number of theie car* Gdiout 100 each year) have been made for ipecial buyen, who have 
deaired certain featum in their can not to be found in any can on tho market rreardlew of pnee 
Hence the Spongfield hai come to be known aa the “raade-to-order” car 

Until thi* year no attempt ha* been made to manufacture more than the few can, which were easily sold by private sale 
to the claai of buyen to whom a car of thi* chancter appeal* 

For thu reason piacocally no adverasinc ha* ever appeared cnnrcrninK the Spnneficld 

Thu year, however, we have mcreased our facilities, and hope to be able to supply in the neighborhood of three 

hundred cats. 

The fact that we m&nufecture practically every put that enten into the Sponglicld makes it impossible (even if wc 
were so uiclinedj to make them in the quantities possible with an assembled cu 

No apology 1* made for the low pnee we have placed upon the cu Thu price enable* us Ui supply the '-cst material of 
every kind it u possible to buy, and m addition gives u* a fur profit 

We are willing to let the specifications speak for the quality of materwl used and the general character of the ear 
The automobile dealer, familiv with all makes, will immediately recognize in these specifiiaiions and the accompanying 
illustrations an automobile of the strict de-luxe type—a car of the character that will always have a ready sale among those who 
are in a potiuon to buy the best cars. 

SPECiriOAXIONS : 


Corru^ondcnc* SoUcitmd 

The Sprmgfidfl Motor Car Company 

311 Monro* Stroot 

SPRWGFIEIA ILL 
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EiigmesiH.^{» » . j The Crane Improved Patent 

Kerofcne Uil Lngines WHEEL PULLER 

if Marine, StaHooanr, PortaMe | — 

'§ 


Amin, itenm enctnee may alao be bald 
at reaerve atatlona Instead qf a Urge 

nnmber of single ateameia. ThU means __| 

conaidarable economy In tbe porcliase, PATEN* r«m sulk 

eqaipment, and maintenance of a flra 

house, wbfle the Increased radius of i^t *5fS,JTg!!* i°^m tJS 

action and the apeml of the motors on- PSA3arJSreti5V’®^K»^^ 
able eSdent asrvles to be rendered. 

Finally. «a may In ”r igTW tSmU tee^T rmn i m n i u Tito. j 

wh^ nosMUal change la made in ‘|.|^ ConiltniCt 
their constmethm saeept to use the gaao- . . ~ vwnnwuva 

una motor and moans at propnishm in An Independent Interrupter 

plaoe of the nanal hotoea. Typical of . SJS^SVSSJTSSSS fSuSS^iiVih 
thaao ars the larae cemMaatlon hess 
wagons and cbamtoal engines whicn 
oarry 1,000 feet of tH->n^ «re heae and 

answsr erery Puriioss of the ¥ini^"‘*'* ***•**" 

drawn wagoni which they ars desuasd *~...* »ei.<aaa)siaewm wam n me iawamibe 

to Vtfppllllta TM tor 166 mUM CU 56 a ^ ^ ^ toMimaf Itev Ymk 

iho Ti** 5*® ^ mwmmmj,§mw tmm 


SPARK COILS 

Their OoostnKflsB Umply Bgplalaea 



CRANE PULLER COMPANY 

lOHaraanlAreMak AIbtim,MBM. 

Start a Money Maker 

For $1S0 yen can pvduee a 

BRAZING AND 
WELDING PLANT 

FOR QUICK REPAIRS TO 

MRcfamery, Automobiles, etc. 

WMto I 

Chtafeg / 

WALTER MACLEOD & CO. 

CINCINNATI, OHIO, U. S. A 
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Sci«ntllic AoMrlcan 


jAROAk# I5r ' 


The Best AUTOMOBILE ROADS are 

LAID OUT WITH 

GURLEY INSTRUMENTS 

BORO, COUNTY, CITY, TOWN 
Send for Catalogue Engineers and Surveyors 

W. & L. E. QURLEY, TROY, N. Y. 
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The Most Magnificent, Scholarly, Original, Practical 
System of Reference in Existence 

AMERICANA 

Americana Gnataat Reference Work 

Onr 3 OM •! Ik ««U • 

Now Complete 16 

\ km LMWlrtil tm Ik* 

PabluM wukT tke eJkoriat sepervidon of \ m 

Frodmiek Conoerm Boach, Editor of J * vAve tccmii ik*r*i|k 


Publuhod mtdoT the edttadal eapervidon of 
FroJeriek Conoerm Boach, Editor of 

3L *^CUAvti|lC iVvUAAOtt 


HM k cmn a*^ 
A >wlk*lnlil| 

*oA B B I rf Ik* h Ik* !«■ 

120 Page Book kr -ri i* ik* irfr 

rafranmktkebh 

FREE 


FREE OR REQUEST 

Ambricana, or of it# excepttonal value and sumptuous appearance Let us send you there 
fora a handsome 120 page book Containing apoenMn pagoa, majpa, full paga platea, 

Einag tha boat ffloatratod of all taforofsea worka. With the obiect of making the 
AMbaiCAMA quickly and widely known, befoie placing the work in the hands of dealers 
for general distribution, yn will accept orders direct at a lan^ reduction froin the es^lishe 1 

eacluatvely m connection with the 8C1BN 1 IPIC AMKRICANi and cann t 

ScMDtifie Amancan Compibng Dept 

U Wnt arth St Nmw York Oty 

WIUwi t obllii* ns y> f u 1 r • c I « 1 

IkctanritTe paaa yn la^ gr Hn k 1 sprr 

1 agif* Map* Uwaoun Cn 1 n 1 t * • r 
oflle HKW SMKBILANA » 1 IG inufy r 

•pi 1*1 adnrt al g | r pc ■ non 


be otherwise obtained 

HMeesCUT OUT AND MAIL TO DAYBMaaae 

iThe CaLrtercai.r is ^ 




Hill Climber 


It will climb > 50% ende with a fi II 
load of paasengrn 

It will travel muady r ad* and pull 
through sandy Mrrti hrs when ther cars 
.are stalled 


EMCO 

Automobile Oik and Greases 

Hate aM the iW|Mrwe cwrUil le ptifaci Idbncewa d an 


Because of this a very high percen 
age of the power dcvcic ped in its f i 
Icylinder 30 45 H H motor, is deliv 
«ed to the rear wheels 


M dll il Roadster 25 H P 
lUU with M mature 1 nncau 
SI ISO 

Cartercar Company 

68 Fnuibim Road Poat^e. Nwh 


High Fire Teat* 
Low CM Teat. 


Great Viacoaity. 
No Carbon, 


Foi bodi gMoIhe aad «*—» can. 

EncobM a adMUale (or fuakie and jmt ai effioeat at iew 
OMt Sold ander ov nenoad giiaiaatae. Wnte for pneea 
and Mimi laa. 

EMERY MANUFACTURING CO. 

BilADFOIlt)^ PA 

Jt^brnn of P w m d omd o CM Otf 


$1,600 

3«M H P 11# 
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A Wonderf ul Business Story 

We have XxAA in a book-^hich we atk you to tend for—one of the greatest business stories ever 
told. A story of how John N. Willys stepped in two years to the topmost place in motordom. Of 
how Overland automotnles rose in 24 months to this year’s sale of $24,000,000. How a factory has 
grown like magic to a payroll of 4,000 m«)—to a daily output of 30 carloads of automobiles. And 
how a large part of the demand of the country hu heen centered around one remarkable car. 


The Discovery 

Here u an outline of the story—^just enotiifh 
to make you want it all 

Two yean ago, Mr John N Willys was a 
dealer in automobiles There came to him 
one day a remarkable car—evidently the 
creation of a mechanical genius. The sim¬ 
plest, sturdiest, smoothest-running car that 
anyone around there had seen 

The name of the car was the Overland 
And the price—then 111,250—was as amazing 
as the car itself 

The sale of thus car spread like wilddre 
Each car sold brought a call for twenty others 
like it Old and new motor car owners came 
by the score to deposit advance money—at¬ 
tracted by the Overland's matchless simplicity 

But the cars did not come And when Mr 
Willys went to the makers he found them on 
the verge of receivership. 

The genius which had created this marvel¬ 
ous car could not finance the making, iu the 
face of the 1907 pamc. 

The New Start 

Mr Willys m some way met the overdue 
pay roll—took over the plant—and contnved 
to fill his customers’ orders. 

Then the cry came for more cars from every 
place where an Overland had been sold. As 
the new cars went out the demand became 
overwhelming. The factory capacity was 
outgrown in short order. Then tents were 
erected. 

Another factory was acquired, then another, 
but the demand soon outgrew all three. 

Dunng the next fiscal year these factories 
sent out 4,075 Overland cans. Yet the de¬ 
mand was not half supplied. 


Dealers fairly fought for preference. Buy¬ 
ers paid preminmH. None could be content 
with a lesser car when he once saw the Over¬ 
land 

All this without advertising. About the 
only advertising the car ever had was what 
users told others 

The Pope-T<^edo Plant 

Mr, Willys’ next step was to buy the Pope- 
Toledo factory—one of the greatest automo¬ 
bile plants in the country This ga\e him 
four well-equipped factories—^]nst 16 months 
from hts start. 

Hut the Toledo plant wasn’t sufficient So 
he gave his builders just 40 days to com¬ 
plete an addition larger than the original 
factory 

Then he equipped these buildings with the 
most modern machinery—with every conceiv¬ 
able help and convenience—so that cars could 
be built here for less than anywhere else 

Now 4,000 men work on Overland cars 
The output is valued at 1140,000 per d.iy 
The contracts from dealers lor this season's 
delivery call for 20,000 cars 

Now this mau has acquired 23 acres around 
his Toledo plant And bis purpose is to see 
—from this time on—that those who want 
Overlands get them 

Marvelom Sale» 

Dealers had ordered 16,000 of the it^io 
Overland models before the first car w.is de¬ 
livered. That means that each Overland sold 
the previous year had sold four others like it 

And without auy advertising. 

This year's Overland sales sinll exceed 
^34,000,00a Yet the Overland is but two 
years old. 


The $1,000 Overlan d 

This year an Overland—better than last 
year’s $1,250 car—is being sold for $i,ooo 
That is because the trLiiiciidous production 
has cut the cost 20 per ceut 

A 35 borse-jxiwer car, capable of 50 miles 
an hour, fur f 1,000, complete with lamjis and 
magneto Never did a maker give nearly so 
much for the ttioiiey. 

There are highcr-powcred Oierl.iiids for 
$i,2<jo—$1,400—)Pi,50«> They arc just a.s 
cheap in comparison as the $1,000 moilel 
The Ovcrlands are unique in simplicity 
They ojierate hy pedal contrul A tcii-ycar- 
old child can master the car lu a moment 
They arc made in the same factory, and by 
the same men xs made the Pope-Toledo—a 
$4,250 car The reason for the price lies in 
the production of 135 cars jier day 

Get the Whole Story 

Send me this coupon to get the wtiuk story, 
told 111 a f.usciiiating book lAani about the 
car which 111 two years captured so large a 
share of the whole trade of the country See 
what has done this—what there is in the 
Overland to make it the most desired car in 
existence Please cut out this coupon now. 


F A. Bwkw, Sd« Maa>c*r, 

The WOlyt-Overiand Comiwny 

ToUdo, Ohio 
Hleue t^Drl me tht? Iwmk 
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Scientific Amerlcafi 


mprenlon gtroko am 
rini Continue to 
)wly, and obaervlnc 


IPSSSra 



employen and aip- 
pUn, to hudla tha 

MMirilh kenaa than 

N« ».U . 

■Mddrm Wta«. 

Commensal 

PawerWagons 


Rapid St, PONTUC. MCH 


For every motor vehicle need 
there is a Solar—and it’s the 
quality lamp for the purpose. 

Solar quality persists throughout die line. 
It is as strong in the smallest side and tail 
lamp as in the largest headlight. 

Why take ordinary lamps when the manuhicturer 
will furnuli Solars if you innst? The manufacturer 
knows their value as well as you do, but they cost him a 
little more. They are bmlt for you —not for him. 


little more. They are bmlt for you —not for him. 

Then there are Special, unique Solar Lamps for 
special needs of the Motorist. 


There’s the Solar combinadon gas and electric head- 
light—both illuminants interchangeable. 

There’s the Solar combination oii and electric aide and tail 
lamp, the only larnfactoiy solution of that 
end of the lighting problem 

There’s the Solaiclipse, the two-ny light 

K ector, givmg you in one lamp a sear^ 
beam and a nearby illumination. 

Thete’a the Solar Raydeflemer, tapUly 
dnving single-focus hcadligfats mU uaa. 

There’ s 

But send for our full descriptive cmalog. 

It’s free, and it’s one of the meet UMeresiing 
booUets the motonst can tead 


Badgor Braw BAfg. Ca 
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5Modek-$9«0to$I700 

TAKE rOUR CHOICE 


k v'lV’" fT^ 



Modu S&—S PoMaangtn $1275 


You will appredats “FndioO'Drm” b the low up-keep 
coit and the ecoDooiy of nmnbg 


^maexr 


FRICTION-DRIVE 


y dia a««f foe budb roMl Mi, 


BUCKEYE MANUFACTURING COMPANY 

imlma AvaoM ANDBRgON. INDIANA 



Incomet from $10 per ilonilk Op Gueronteed 
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Editors and P r ep rt atof 
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Tkuvj iii srnscniiuBns 

OiM oup; om. jmr fur mu lJnll«d 8ui4t or N«sIcd HAD 

OoBcopjioiwjruu, U)uyrim^cnaDiry,p(MUi|apntiftld,lt».ed 4 io 
THK J«IFAT/F/r AAffiA/CAA PUDLICATTOAS. 


NHW YORK, HATIIRDAY, JANUARY *2nd. 1 


AHAKAiniTT OV TSl BTlOtOOnO OAB 10 


Um tMdk UN -i loNMikg ctluam. 

lteta< thtoa «pM Ml M M iPNt 

Bt tm OM Dm itf lofls wouli bit iMir 

paaaad wMb ottoMtb^. It'll awn bat tba iiituliilw' 

nU woold to BBT em bon to bi mUa ter bavtoriuN 

■tUter; Md If, w li <tel|Md. tba apaad to to ba do#- 


B RKNNAN and Bebarl, aach worklnc Indapand* 
ontijr of tbe otber, have recaoUj proved that 
A ear ooDUInlna a pair of ■rroacopaa can be 
nut upon a Untie ralt and maintain lu ■ta> 
blllty nnder varylnt eondltloni of ecrontrlc loadlnt. 
elde wlnda, and rurvlnt trark. Upon eeclnt a prac¬ 
tical demonitfatlon of tbto fact, and icbmUtlnt the 
rar. aa the writer recently did, to vaiiona aevere 
and luoooMfnUy-endured teitaj-lt to natural,- In the 
flrat moment of nnthuaUam to predict an Immediate 
and widebpread applloatlon of tbe system, or even- the 
eventual^ abandonment of the present two-rail track 
and trattas In favor of tbe mono^ll type dober nee- 
ond thouahl, however, must''coAVlnce any tboughtftal 
and pracUcal mind that. In spits of the brilliant i«- 
BolU of the recent dmnonatration, the monorail gyro- 
■cople ear, In tbs natnro of thltigi^.ean<have only a 
more or leas limited application nnder present-day 
conditions. We wish It to be dtotlneUy understood, 
of coorae, that any criticisms which folTow are In no 
■wnw hoetlle, and are made with a tell appreciation 
of the skill and knowledge, both theoretical and prac- 
tloal, with which the rar now being shown In >thto 
city has been developed 

Thk Can.—Mainly because of Its porfSet adaptability 
to take the curves, whatever the degree of sharpness, 
wKh a minimum risk of derailment, the promoters of 
the system claim that trains of this type will be run 
at epeede from fifty to one hundred-per cent greater 
than those that are possible on two-rall track Now 
It the new system to to compete with the old, the 
trains must provide at least the same capacity and 
comfort as the present Pullman trains It to stated 
that, in such cars, the weight of the gyroscopes will 
represent about 8 to 9 per cent of the weight of the 
car Btvucturally, the monorail car must he at least 
ae atrong, being eopported, like the present type, on 
two points, namely, tbe centcri of the two trucks. The 
trucka, however would be lightened by the rednctlon 
of the number of wbeeto per truck from six to say 
fonr, and aa tbe aslea would be ihortened, It to praba 
bto that the weight saved In thto way would be about 
equal to tbn 8 or 9 per cent represented by tbe weight 
of tho gyroacope raechaatom Hence, It to not likely 
ibnt there would be any reduction In tbe weight of 
the car aa a whole The gyroacoplc mechanism, on the 
other hand, would be an extra coat and certainly not 
a very light one In the very nature of thinga. It 
must be most carefully constructed and of the very 
best material The motion of the car would undonbt 
ediy be easier The lateral swaying and ehoeka Inci¬ 
dent to the present two-rall system would give place 
to a very gentle and probably Imperceptible rocking 
motion, due to tho controlling action of the gyroacopea 
On the curves the riding of the new type would be 
greatly superior, the sudden jolting of the can 
■galnat the outer rail, and the uncomfortnUe sway 
Ing of tbe paseengers In the earns dlreetloa when tbe 
cars are running at high speed would be entirely 
wanting except pasalhly on entering and toavtng tka 
curves Under the two-track system, the car to placed 
In a favorable poeltlon for entering the cni-ve by the 
gradual elevation of the outside rail tor a dietanoe of 
from ISO to 200 feet before the curve to reached, and 
atoo by laying out the first portton of the curve aa a 
spiral with gradually decreasing radius. It some 
means can be found to throw the gyroscopic car 
slightly toward the inside of the curve before the Iat> 
ter U reached, It would be advtoable to laoorporate It 
Trk Tisck—A lthoiagh the claim which to aa fre¬ 
quently made that there wooM be a alm^UcaUen vt 


wonU have to ba davtoad. la tba teat plaea tha elte- 
eentratad weight on eaob aet of wbaoto wenU bo «• 
aotly donblod, and, alnco the dynamto ahooka upon tho 
track, enlveita, bridgea, etOn are dlraetly related to 
the momoatam, and the moasMtam Inereaaea dlraetly 
aa the weight and aa the sqnaN of the valoelty. It tol- 
lows that the dynamic etreaaea upon the rail, dM to 
took of perfect aUgnmaat, tew joiata, alight devtatloM 
from the true Una of the eurvea, woaM for donbto the 
velocity be jnat eight Umea aa great with a olxtytan 
gyroacoplc ear aa they woold be with om of the erdl- 
naiy type. Thto could be met by dovtotag a rail wttb 
a head several IndMS In width, and With a depth at 
least twice that of the present nU.' R to doubtful if 
the present eyalem of croea ttoa and atoMi ttoUaal 
would praaent anfiMent solidity, und.- aoms fonn of 
permanent masonry roadbed would seam to be a-jiaeas- 
slty, at toast for carrylag express trains of tho pre- 
poaed speeds of one hondred milea an how and ave|^, 

In the case of long-span bridges, the ooncentiatton 
of the weight on the center of the door would eqU ter 
Increased alnngth la the floor beams, atthongh la Uw 
case al deck bridgea where tbe floor to told npon IM 
top chorda, the traaaee or plate girdon mlgbl.. bo - 



haikU 

NMdi aoonhih «io.,g«. 

tho ptoprttor^ ahd tkiti.,iha iWeifeAtlteW^'ii 
bteatioB of proitoHsr aii» dMP» , 

chotoo thoproprilw tepiaeod at ttteqton of fmmik t 
■ q* i^io waka, 



Tho ooot of malntenani 


ndovbtMllF ^ coft* 
aldofably roducM, oinoe the labor oatajlod'te hooping 
two ralto to gngo and in mataUiniogLthe. proper lonpor- 
elevntloa of tho outer raU-oa -cutiMO would bo ontlrply 
eliminated. On the. ocoro ai aafoty, prorldog n ovU- 
able form of track wero bnQt. tho urgnment to onMroly 
In furor of tbe gyr eocoplc oar„and espectoUy so on the 
Lurves. 

It seems to tu tbnt If there to n future tor the Mw 
syatem. It will be fquUd in the oonslruction of plonegr 
railways through undnveloped country, and partieu 
larty through menaUtnDqs and hilly country whero 
the line must of neoeaslty be Tory clrcultou. The 
sclf-adjuathif qualities of tha car enablo It to run 
around curves which woukl be 
fer t two-track railrond The monorail track oonVI 
be locnted around n bill of throngb which n two- 
track railroad would kave to psaa with heavy and ei- 
penelvo exoavntleO Moroover, for tbto cloae of rail 
rood a much tighter ear woirid be prmctioable and eg 
tremely blgb speeds would not bo demanded. Tbto 
deoreese In weight and speed would mean a great re- 
duetiem In first coat and subaequent cost of mainte¬ 
nance of the lyitem If the new type ebonld demon¬ 
strate In oervloe of tbto kind its commercial praotl 
cablUty, It to quite conceivable that It would be grad 
ually sppUed to tbe more important lines of travel, and 
eventually, to -the main trank roada. 


I MPORTANT Investigations, marking a new era bi 
the study of the propulsion of sblpa, are nbent to 
be nndortaketi by the Naval Architectwe Depart¬ 
ment of tbe Maeenrknsetto Institute of Technol¬ 
ogy, nnder the direction of Prot Cecil A. Penhodg.-the 
bead of the department, and a corpa of aaatotanto and' 


Thto to iho particnlnr pnVtote whleh hna baen « 
for teveoUgnUoa by aid of tho MalgaUo ttoWt 

Tho model to btaUdlng at the yard of gtenypi'li^ 
Ray at MarbUhead, and tbe pnqmtotoa ma^lsnf.hM 
been alnady dealgasd. It will oonafot of a gM|ltea> 
eleetite ganesatlng set and n ifolM geairad for WdH* 
meat work, so that eoadittefoi may ho eont^edMi^^aw 
n tride range, and the meaeweingnto ef pntoer-Bar 
be Biinpto and aoenrnta. The mintutr ena alw he 
easily transtemd to othor hnlto as the wei^ 

CpoB the eoiB^atioB of oi 
glMd to oom 

a and. loeatlona ef propaltora win hd » 
pemantaq 190a, inehidlac twin and triptoaoraW'pfo- 
peUara, aapoeteUy of the type naad at p rOae nt wtt^taa- 
rln# tnrbinaB. The form of tho ban wlB tlNA <>• 
eMBgnd, so for M may be jrlthont rehnndfog. and the 
hulls of varloaa forms of ships wW hs hnm in egtsad 
Ihs Tgnge of the experlmeato. 

Another Important problem to bo undortahsn win bp 
the ateering and mnnenverlng, Inclndteg pnettonl 
work In rmgh and stormy leaa. Ae Add baa re¬ 
ceived bat little attention in the paet, mneh new and 
valuahto Infonnation qrUI be acqpired. 


tried on a Mnpn and Inexpensive scale elinnlatliig aU 
the MmdHipu of aetnal eorvlco, Inoludlng tha perfom- 
eace of the ship nnder adrerae weather eondliloaa. 

have been attained by 

use of the model, tbe d 
be determined for (he fall^toad ship by the thaoiy 
of meobanlcal airallHnde. The foet that tbto Uedry 
leeda to tbe saaigniiient of somewhat higher power to 
the ship than may be needed gives tba dsnigner a 
margin that may be tokao advantage of, but which 
can be oaotroUed by thp preliminary experhnenta with 
a tnllAteN ship for: a prototype. 

Tbe equipment-wilt be used dufteg the oomlng 
ipiiag and sninmer by Prof Panbody and hit flol- 
Iragnes for original reaearob. It to oonlldeatly ox- 
peeted.tfaat resnlta wUl be obtained wbtob will oMm 
up eertaln obpovre plaeee Jn the tbeoretlcnl work and 
deqlgn-of the ■tadpata of tho dspartmoat The grain¬ 
ing reoelved by the experiasenten In the nee of tbe 
eqaipmeo^ WlU tbM form a part of the labontory 
eqatemget .of the depaitment 


Already a navIgaMa forty-feet model to In proethe 
of eouMrnatlon, funds for the mnlDteUDM of thto 
work being provided by a trtoad of the deparfoMut. 
In order that the inveetlgaUoM may be of a praettoal 
nature, directly caaneelad with the actual co Bd l t loaa 
of ship propotolon, the model to being patterned after 
the U B. 8. “HaBnlng,” end wUl be on a ane-flfthncale. 
The choice of tbe “Hanning" aa a type of ship for tho 
experiments to made bocaoae Prof Peabody, under 
whose dlreotlon tbe wwk to to be done, wm dtreetly 
ooaiieoted with a remarkable sertoe ef epoed trials on 
board the ship, which were reported to tbe Boeiety of 
Naval ArchItecU and Marine Baglneen In IWt 
After the retotlona between tho netnal triato of the 
chip and thoas of tha navigabto asodel have bam eaUh- 
Itohed, a certain baato of datamlnaUea wDI be fm- 
nMied, by which It will be po«fbU to determlno what 
may bo ezpocted of a fnllatood ship, before the latter 
to hnUt The method whleh It to propesed nalaB hSa 
beta tried euoceeetally is Oieat Britain to Mane fSteat, 
paitlenlarlT tor inch typei of veanek u Ow Hauw 


ftiji^ptoBiaphlo pracUee it Ig irniMeary ,te foggrd aa 
«|lvaUe-<4 aReotlag a photoBraphte,plate all anbatanees 
Whtohk at ths-vnxlmnm temperatars and hnfotdlty 00- 
enyring in praitlee, pradnee hydngan penglde^wttk 
snptotont rapUftr te oanae n poroapUbto depoqlt ef 
silver on n ptou expoaed to thotr Inllianee dnrtng om 
week. It to wall known that moot oaMleing agento 


tha p r eeiBoe of mototnre. Alnmtninm, augntetaa, 
and sine, evm at dtotaanea of 1/10 aad 1/fi lath' fteaa 
the plate, prodnee n ponqrtlble rodnetton of ■QvM te ' 
two dayn. Oonsoqnently these matato ahoiUd nrt be 
employed la tha eogBtrnetkm of eamgraa or plato 
bolden, natora they nre very thoroeghly laeqaHOd^ 
A pleee of neWnpapSr, which has tain to thg tfo 
mtontaa. afteeta a pdM within M toanro aajBhVwifa to 
Oanae b to a bm h i g m dereMeuat Thd aeften o< hr- 
dregm dfogldc to' toereaatog M 

giMhle amdIhfoM to w p re e »^ t »d bp a etorie t W iH a y 
to that wUA togreaeidn thdaelffh IfoVto 

treated with pnH a| lnip pe ffo a t i hdilH a aCena'g 
Ideto protoetlito agatoto the drtto««t!h^dP^ 
aa tha dtoaMs to doecaihea^ bf tha 


hare a private model baato In whlA they have 4 
oped new types of Mips, and In the egw af tha J >ga » 
sea vessel, the '*OtaU,-' whtoh ww foilft by thfo Ina, 
mat Biich a navigable bmAM waa need ta determtoe the 
capacity and power ef the aeyel o wnhl^to a. of ro- 
ritoweatlag oagtoro and lew-yrdtom tmm 
The department hMhaag pvfl toi ned the e oeye ndt oa 
of the BMdel iMsto M fhb IhiehMo* ygrt. aik, 

jMltorinsfy teeto hitte thtoa 




83 


1r. ac * H. k. A-ft, aateoMW wir 1» IMO 

tpi VMot 0dmr wfll ba Uid m tu- north 

■a«l«itt^ Whitt Fiynt. no Mar tt WthoOM nov 
mit ^toftavy hr thothaaci tron oloetrMtr te ittom 
' tiA be 4aat twtr with. 

Mfttabto lHairtMftm of Hl«hwnyi of How Tark ham 
tiMM IMaa hnwtprUUoB o( 180,000 to be UMd by the 
aWObtlMlte to daraleptoc aiparlmanto in eoonomiaal 
ihttot of md eonatmotton wbleh woaM be nttoble to 
OMimmghto ud eluM of trafie. 

' HW MMo 0trTt0t OonmliaioB of the Stoto of Waw 
'tMk tor the Fint Dtotrlrt, vUl anon open blda tor 
tT,Tt nillaa of i^ld tianalt llnaa. no aoonar work 
ceh.'-'ba bagu on tkoM anbwtra the aooner will the 
totifda oangtattoa ha tone twar with. 

4’WicpHto machtoo mwatocturar hta hiTontod a 
aa* tooona of poyrar tranamlaalow by the oao of atoal 
irira: tt la olatoMd that tha ayatam U equal to every 
WW Jlo kdther b^ta, atoal baida, ohaina, ate., and U 
niiito'li^^Hwr Tba irtraa art tbto. and andlaaa 
' Hit W9UA laariwi tha Piwaler of the OamtoloB 
Od^dtaada. haa toweshad a bin which oaUa ter the 
aatoiadWaio of 110400,000 loi' a Canadian navy of 11 
ahiilia Hta praatat indloatloiia are that it wlU carry 
d^paatootod omtoan and 8 daatrorera, to be bnltt la 
Oaaada. 

AmaaU Board of fire Control haa bean named by 
tha daeratarrof tha Navy, to look into the qnaatlon 
of tha value of the mUltary meat which haa baoa in- 
atfOad on battlaabipa. and laport whether oUiar maata 
of the aama type ahould be plaoad on other veaaela of 
tha float 

flbwa Introdnctoc tha ‘Tay Within*’ can In Fhlla- 
dalphla tha number of aoeUenia to paraona haa do- 
eraaaad 74 par cant nia la aUrtbutad to tha arrange- 
BMBt Of the doaad doora and atapa, making It Impoa- 
altda ter paaacngora to get on or ofl when the cam 
are moving 

Wa regret to note the death of Dr. Charlea B. Dud- 
lay, eonaultlng chamlat of the Pennaylvanla Railroad 
a^ praaldent of the American Bodcty for Teating Ma- 
tortola and of tha Intoraatltmal Society for Teating 
Hatorlala. Hla contribution to the railway world wta 
a moat Important one. 

the total length of tha new Manhattan bridge con- 
neotiBg the borougha of Manhattan and Brooklyn la 
84H teeC The total coat of the bridge, Including real 
aatato, to llBAU.fOO The weight of the cablea to 
8400 Iona. Thera to provtokm for four trolley and 
tear devated tiacka, ona SO-teot roadway, and two 
It-foot pto m e n adaa, 

Oadng tha ramahider of the winter aoaaon veaaab 
of tha Canard Una will ataam directly to Flahguard, 
omitting tba call at Quaenatown. Blnoa Inaugurating 
thto new port of oall mere than 8,000 paaaengem have 
made uaa of tha toolUtlaB which have been provided, 
aad have eapraaaad theoiaelvea aa being well pleaaed 
with tba aaving of Uma which to elleeted by outtlng 
out tha trip to Uverpool 

aidB are being naked for the aeata and framea of 
the Btoney gate vnlvea to be ambbdded in the ma- 
aohry of tha twin loeka at Pedro Miguel, and the 
qniag twin loeka and tha apUlway at Oatan, on the 
Panama Canal. Bach valva to daalgnad to operate In 
a wdl tmvallBg on two roller train beorlnga with a 
ipaa Of tan teat from center to center, taetanad to tha 
dowpHrtraam teoa of tha wall caalag Bach valve eloaaa 
aa opmlng 8 teat wide by 18 teat high. 

«ha dWop of paaaiagar tmlna la <gten cauaed by a 
tdo iltfw oC idoilUtM Um pumbami tp the 

ttilBa whin tha train ptotterm to often crowded. 
Wbafa tlohata havq to be anamlnod, and paaaaagaia 
aAnIttad one by ona, there to alwaya more or laaa 
th^. Thto can be avoMad by a aeooad aertaa of gataa. 
Tha fbamnatten of tiekata to made at the flrat gate, 
wWoh la th«i opanod U ample time prior to fba da- 
pngtep at tia trafn. Tha paaae n ge m am than held 
iWhnit ;tha aanond gataa until tba t»la arrlvea or to 
ipddy to dafgut, whan a nnmbar of gataa can ha thrown 
,ato^ ^ pam a ngata «t onoa pnoaad to taka 

auCa. haandjnd tha npHUto PubUo 
tot ‘mm tha tevuatlgaUew which 

ggfeagsr- 




tt^BCTBCAL. 

fha g aaiN *— ^ lewtoaaian metal fltoaiwat 
Umpa ~1n raaalvtag couddarabto attention nbrond. 
TTnoBtennam are balag made tor thto parUonlar pur- 
poaa, which are fltted with iatemiptom. eo that they 
may ha naod cn dtraet carmat llnea. It haa been eng- 
taM to flt oaoh lamp with a tnuutermer Tha flla- 
mant at tha lamp could be a oloecd circuit, hnnlnf 
the aecondary of tha tranetermar 
A Ma^la giathod of clarifying tha atr of a room 
haa TCoMtly been aoggMtad. It eonetota of an elec¬ 
tric tan or ventUntor, which to operated In a eyllndar, 
and from a maervolr above the tan a liquid to al¬ 
lowed to drop on the tan bladea. Thto to thrown out 
agnlnat the cylinder In a ipray, through which the 
air drawn by tha ventilator muat pam Thto aarvaa 
to collect the duet from the air The inventor of thto 
ayatam propoaed tha uaa of glyeerlne or loapaudi, but 
It haa been found that practically aa goad rmnita can 
ha obtalnad by the uaa of water 
A BOTcl authed of catching flah wee deaoribed In 
a mecat Imue of the Bleotrleal Review and Wntara 
meetrlclna. A trolley line running between Frank 
Un and Odumbua, Ind, aklrte the White River for a 
coaalderable diatanea, and It haa been dlaoovered that 
tha trolley wlm la frequently tapped to furnish cur¬ 
rent tor llahing by electrteity An end of the wire 
to placed la the water, and the current etuni inch 
flehas as come within Its Influence, m that they can 
be taken oat with scoop note The trolley company 
and the Indiana nah and Game Warden are trying 
to break up thto method of itohlng 
nic fcUowtof cctlmate of the value of varlooc 
electrical Indoatrlea In the country during ISnft has 
been publiihed In the Btectrtcal World 

Btootrloal appamtne 18711.000,000 

Blaetric railways 475,000,000 

Central etatlone 260,000,000 

Telephony 250 000,000 

Tele^phy 60,000,000 

loolated plant supply 75,000,000 

Mlsoellaaeona . 60,000 000 

Total 81.466,000,000 

no valno of aluminium for the Held colto of rail¬ 
way motom bee been tested la Germany It to toned 
that the aluminium takes up less space than the cop¬ 
per, although a larger man of metal to required, be¬ 
cause no covering It required The oxide film on the 
alnmlnlum provides eutfloiant Insulation and there to 
no dannr of destroying or weakening this Ineulatlon 
by cbarrlag ■■ In tha case of the cotton covering 
when the motor to overheated so that them Is lees dan¬ 
ger of short clrcolta. The principal advantage, how¬ 
ever, to In the reduced weight, aa the elnmlnlum colto 
weigh but half as much oa the copper colla 
A wiltov in La Reme IDIectrtqne describes the ox 
psrlmonts of Hlrosiaw Kembaum to determine the ef¬ 
fect of nitravlolet light on ItqnMa He subjected sbont 
half an ounce of water to the rays of e quarts mcr 
enry vapor lamp, and after about ton bourn gas ap¬ 
peared to be terming. At the end of two hundred 
houra 860 onhio mllltmetem (0 016 cubic Inch) ot gas 
was produced. The gas proved to bs hydrogen, while 
the water showed that It was charged with oxygen 
This experiment explains the presence of oxygensted 
water In snow and rain It to proponed to use this 
method for storiUxlng liquids, as oxygeaated water Is 
aa excellent germicide. 

Wow, that aerial nartgatlOB to coming to be eon 
Bldared aertously new problems are arising, sneh as 
the question of nmvigmtion on atarlsas nigbu or over 
fogbound tend, whan the aeronaut wlU he unable to 
Had hie baarlnga. tt has been propoaed by a Oennan 
inventor that a network of wlralces aUtlone be ee- 
tabUehed over the land, each antonmtleally eeadlng 
out a predetermined Mganl nt regular Intarvnto. which 
would he received by the air omR, and enable the 
aeronaut to Attarmine bis eonrte The almhipa would 
not be requlrad to carry transmuting apparatus, as 
n small rccdvlag apparatus would sufltoe to ensbto 
them to avail themselves of Uito p r oposed' system, and 
the weight ot the receiving dcvloe could easily be 
kept down to a tew pounda 
A new meihod of determining the sag ot overbsad 
wirta haa beea luggeated by a writer la the Iflectro- 
SMiieteBiM ZetteebrifL TTie pendulum princlpto le 
maptoywA The mgHng wire to get to twinging, and 
tbs numlHr ot undllationa per mlanto to noted (the 
complete moden hack and forth belag coaslderad, nc- 
ecrtfng to Buropeaa pmctlca, aa made up of two oacll- 
laUons). LetUng F stand ter the anntoer ot oscU- 
Isttnon, the tag in cratlmetem to determined by dlvld- 
tor M7400 tor F* To Snd the tag to btohse^ divide 
178488 by* If. Of course, thto termola would apply 
to tar AWanea between poise and any wetgbt or 
: trililtr of vHr«; betonna llbe the pendiUnta the period 
determined only by the vtftkal 
itod the 6Bt 


SCIENCE. 

mreL B. M. Benmnd of Ycrkae Obaervatory haa eue- 
eeeded to obtaining a photograph of Halley’s comst 
which ibowa a taint slender straight tall Bo tar aa 
to known, thto la tha flmt photogmph to show the taU 
of the pmaent returning comet 

A new ee tlm e to of the earth’s age has recently been 
given by Prof WUltom Morris Oaris of Harvard Kor 
tbe usually acotptod one hundred million ymm be 
aatlmatea sixty million, baaed on an examination of 
the elUta In Arisona and Utah where the time taken 
to depoilt the atmta can bu easily computed 

Ona otosetlea to glass roota to that If they are not 
very steeply Inclined, the water of condeniatlen oelleota 
on their under surface, and Instead of running down 
along tbe ■eparallng ribs ot the panes or pletce, and 
being led ofl, drips upon panone or obJeoU below, 
which to Inconvenient and may be very eiitenalvo 
Bven where the panes or stripe are short, the path to 
the trough to too long The Increaie In length and 
width of the plates now used makes this dtfflouHy of 
mere and more Importance each year One way of 
getting around It la, however, elmllar to that employed 
In foreeta and parks to prevent washing away of the 
hillside paths, namely, making Inclined grooves to¬ 
ward the ildea, only In thto case the grooves are of 
horseshoe shape, end term a eeiiaa of parallel corruga- 
tlone which carry tha drops to tbe ribs which separata 
the plate, they then follow these without much dtlB- 
cnlty down the slant to the trough below Tbto syatam 
hay be employed either with gtoae ahecta In which 
wlm to embedded or with plain plates. 

We notlae In a recent number ot the Medical Record 
a letter from Dr Robert 1 Watkins, New York city. In 
which he clalmt the credit of having applied the mov¬ 
ing picture to the microscope. He states that aa far 
back as 1867 ho demonstrated the machine to a private 
audience, among whom waa the Rditor of the Bncn- 
nno AinoucAH *1116 machine, known aa the "micro- 
raotoscope," was described In our Issue of July Slat, 
1887 later, microscopic moving pictures were exhib¬ 
ited at the Grand Cientral Palace during the Trained 
Nunes’ end Pure Food Exhibition, tbo pictures thrown 
on the screen exhibiting the circulation of the blood 
In the web of a frog’s toot, rotlfera In stagnsnt srator, 
an aimsboM leucocyte, typhoid fever germs, and many 
others. Binco that time Or Watkins has greatly Im¬ 
proved his rough apparatus, sud gave a demonstration 
on June 17th last at Chicago before an aodlence of 
live hundred physicians of the National Bclsctlc Aaso- 
elation We« may venture to point out that Dr Co- 
mandon employs not the ordinary mlrcroacope, but tbe 
ultra microscope 

The third paper dealing with tbe results of the 
Smitbaonlen African expedition under Col Theodore 
Rooecvclt bee Just been toeued by tbe Smliheonlaa 
Institution It dewrlbee a new epeclee ot Ocloogea 
to which tbe speclfli name ot ptrpaliM to given Thto 
new animal to a email carnivorous mammal closely 
resembling g fox It Is ganorelly buff In color, and It 
has been found by Mr Oerrit Miller of tbe museum 
■toff to differ ellgbtly from Orlorpon etcpalofto, wblob 
ccmini tartbor souib, especially In color and In the 
cbaraciertotlce of lu let-ih and skull The octocyoa Is 
peculiar to Africa, sod to not represented In the Dntted 
States, but resembles lu color the swift or kit fox of 
tbe western plains The skull ot tbto new form 
closely resembles that of the gray fox of our native 
fauna. Tbto announcement to ot special Interest for 
lbs reason that comparatively few new forms were 
expected from tbto region In Africa as the territory 
up to thto Ume explored by the SmlthMinton Atrlcan 
expedition bee been pretty iborougbly examined by 
Brittob neturalleta. 

Tba water bottle for getting water tor aualyito from 
■elected depths In tbe ocean to a cylinder of brass, 
German silver, or other metal wbicb rretote the cor¬ 
rosion of eea water, generally about two Inches In di¬ 
ameter end twelve or fourteen Inches long, with up¬ 
ward-opening valves at the lop and bottom, connected 
together on a central stem Luge are cast on the side 
of the cylinder for conveniently eccnrlng It at any 
point along the length of the line by which It to to be 
lowered Into tbe eea During the lowering ot the line 
the valves ot the bottle are kept uneeated by tbe pass¬ 
age of the water through tbe cylinder during Ite da 
■eent, but, when the motion le reversed, the valves 
■eat themselves and an locked by tbe descent of a 
small propeller In the framework above tha uppei 
valve, which rides Idly on a sleeve during tbe lowering 
of the bottle, but deecends along a screw thread to 
prsM tbs valvea upon their neats when tha Una com 
menoee to be hauled up. A ipodmen of tbe water st 
tbe depth to which the water bottle has descended to ‘ 
thus brought to the nrtaee oonflaed within tbe bottle, 
and n nsrlsn of spactmeat from dltterent depths may 
be obtained at one haul by eeanring a eerice of water 
boltlen at tho nqulrad tatorvAla alaag tbe eoundioff 



SckntiiHc AihvHcaii 


mm 


THE 5CHERL GYROSCOPIC MONORAIE CM 

»a4inrkMl« 


THE PRINCIPLE OF ITS OPERATION 


Withto the pMt tow montln Mr Biwnnu hoa ex 
blbltod at London a car wbl h runa upon a single 
rail and is jirevented from fall ng over to either aide 
by the realatan o of two gyros oi m carr ed on tbe car 
At about tbe same Ime Mr B herl a Oennaa capital 
lal eiblblted In Berlin a almllar ar B tl can were 
of aufflclcnt alie to a commoda e | 



UoBs per miaato We are all familtor with ibe lyra- 
aeope of Um toy shape or tbe Isotnre raon—ehe Oiet 
mooBted rotatably In one tbs second is two 
paaelag rlaga with the axes of the riagi at rl^ 
asglea to each ottiar and tbs flywheel axis In each 
case oMiable of unlreraal angular motion In the ae< 
cumpanylBC engraving we abow a gyroaoope monstefl 


rM on a rartloal axis which la mounted In 
a gimbal ring Thin ring swings on a borl 
sontal axu In bearings carried on two rer 


Baled In the tmne of tbs si 
free to rook in a forsa ad -aft ^Motion 
batwesB tbe motor and tbs sastag In an 
heat of tbs motors eaa J 
iBdlate away freely an 
avoided The qiead of rotatte of tbe t 
wheels as we have sutsd abers, Ig lOM 


of rotation of the flywheel by 


lag It over toward B two things 
win happen The board will realst 
the downward prossnra on that aide 
and tend to rise and the flywheel 
will he suddenly tilted over u 
shown In the UreotioB O in a 
plane at right anglae to the plane 
In which we have depressed the 
hoard 

This tilting of the sals is known 
If now we en 


Tbs gynaeapte ear IneUnM anUmatltnUy to the 


—and they did this even when all tl e load was placed 
to one side of the ear or whan the car was running 
around a nrve 

Apparently the Inventora worked quite Independently 
of each other and It la a remarkable tact that in tbe 
essential elements tor the control of tbe gyroscopic 
mechanism they should have produced machines so 
broadly Identical The 0 rman oar whirl la now tie 
Ing exhibited in this city represents the Joint labors 
of Mr lal FVoeli b the Inventor who worked out 


by pressing down upon the alraody 
tilted axis the latter will lesiat 
V ry strongly and thera will be developed at the same 
time a large additional resistance to our depression of 
the aide B of the board It is in this advancement of 
the pre salon as Brennan alls It though the pre 
resaton beauso of he vigorous resistance of the fly 
wheel axis Is not actually advanced) that the secret 
of the successfnl gyroscopic car ilea as will be evident 
from the following des riptlon of the onstmctlon and 
operation of the Bcberl car 
Referring to tbe engraving showing a longitudinal 
section It win be seen that tbe car which is 4 feet 
wide by 18 feet long is carried on two {wheeled 



The rocking of tbe gyroaeopee is In tmposlta d 
—if the car Is tilted to one side they rock toward dash 
other and vice versa and to Insure simultaneous and 
equal movement thw are eonneoted togethw by M 
crank levers and two toothed quadrants as shown to 
the drawing In front of the gyroacepea Is nn ilsntfl 
ally driven oil pump for genorotlog hydranllo pcuo* 
sure to drive a preceealon motor which is cartlad ot 
tbe reer of tbe gyroscopes The preceeeloa motor atm 
aJaU of e cylinder end piatoo coatrolled by auMahlo 
valves Tbsee valves are themeelvee operated by the 
recking movements ot the gyroeoopee and the mevw- 



Loegitudinel eecti e thn ngh HchrrI gyroatatle oar 


the theory and data tor the design Mr Bhnll Bkl«.ke 
who designed and conetmeted the car and Hr Scherl 
tbe owner of the patents 

Tnr Gveos opk—Tbe elmple gyroscope conilsts of a 
flywheel so mounted upon a system of bearings that 
iu axle may be tilted In any dlreotlon The pe uUar 
and most Interesting behavior ot tbe gyroscope U due 
to tie fact that wb n a flywheel to mounted le rotat 
lag In a given plane It resists any egort to change tu 
1 lane of rotation by til Ing the axis on which It la 
turning Th tendency of the flywheel to maintain Its 
plane of rota Ion and t s reslatance to any force tend 


iwlvelli g irucka t laced centrally below the longltudl 
nal axis of the car It la driven by two % bone power 
moton one on SOI h track At each end Is n lontroUer 
and a box cont^nlng variona operating iwttcbee In 
the center are two aeaU accommodating four poxeen 
gers 

Mounted In the car frame underneath the seats are 
two gyroscopM one of which rotates lockwlse the 
other antl-clorkwlee The flywheels rotate normally In 
a horirontal plane on vertical axes On the lower end 
of each axle Is mounted an eleotrle motor Tht axes 
are Jo irnaled In strtwg ateel airtight casings which 


meats of the pistoa on esuaed throngh suitable a» 
chanloal oonnectloiu to exert a tilting pull or paal^ 

The functioning of this meet ingenleos niinhstif 
Is ee foUowi When the enr tips or tento to Up to 
one elde there to an Im medlato restotanee teadlflg to 
Tight tbe oar accompanied by a prseem l o a (tittiag) 
of tbe gyroee o pei This aatuial piueemton aetnateg 
the valves ot tbe preeeeslen motor whkdi la tun Ulti 
or attempts to U)t tbe gyroscope still farther on Ita 
trareree axis aad so locrssss tbs prsosstooi Ttoi 
gyroscmie bowsver strongly restate and tkm to a ta> 



























M«l iMB4ti« «tt tk* «to K*. wd It vm b* 
RMlM ttat tmmt «t the «r tadUag towarl the 
s krnm m. » eetaemr i»«lihw emr Mm tt. nie. 
ka«««*. ti bk MMeoMt with the tuta dMmA la 
4«r een^liareWliii eC the gTroeeope, where the preemie 
en ege »Me ww lmmedlatel7 ndeted hr a eoeatereet 
^ fhm oMelac that aMe of the gmeeope to riae 
la the aaloatlei eomitkai of the ear the gytueoepee 
WMpe boMtag It la a etate of aqenihrinm with the 
eaalar of grarltg eaitleal ahore the rail Whan the 
three peeala etanmd ape* the ear the center of grar 
ttr attyoh over eonee poi ri Un gly until It waa aeveral 
IB^ ootaUe <tf the inU oanaliig the oar to lean to 
that aide Immedlataty the gr roae o pee began to pall 
the ear ever to the left nntU the eonur of giavltr of 
the ear and the three people waa dlreotlr above the 


1, It we amr nee the term la tbe relatlen 
cvroioMM i&d Iti Nwsiaiion motAr 
OtftI thar begin to act tmmedlatelr upon the dlatnrb- 
hOM of egnlUbrinm. thar aaert Ivet the right amoont 
gf eerpee tH a fereet and Oar heeome aaleaoaat the 


Aaether of our photographic vlewa ahowa the atrlh 
lag p h e a e weno B of a oar mnnlng eronnd a oarre open 
a alagla rail and laeUnlag Inwardlr to the proper de 
grae to awlatatai Ita eanUlbrliim To praettoal railroad 
men thia la eeitainir the moat attraotlra feature of the 
iaveatloa tor It woold mean tbe eUmlaatloa of aU 


oOaiMoted with tha anperdevatlon of the ontaMe rail 
OB the preeent tworall tracka It ie a tact that the 
oar ti eo latemgeat (we oanaot help nelng the term) 
that whether the carve he eear or eharp and whether 
the car rounda It at tm or eevsnty flve mllca an hour 
H will loan Inwardlr with mathematical oertalnty to 
the eaact amoont reqnlred hr Ita ipeed aad the eharp 
neaa of the enrve 

la tbe atandard aratem of track the component of 
eentrlfngnl force tending to hnrl the ear over to tho 
oatalde of the onrve or oatiee It to Jump the tnu-k 
Ie eqttallaed hr elevating the ouuide rail until the re 
esHant of gravltr aad centrifugal force falle normally 
to the track Thla condition < an only hold true on any 
given c ur ve tor n oertnla epeed Below that apead a 
train will grind on the lower rail above It will crowd 
agafaut the outer tall Not eo with the gyraeeopie 
oar Aa soon ae It entera a cnrre the pull of cratrlfu 
gal fhroe la realated and tha gyroaropaa draw the car 
ovar to tbe Inilde pt tbe rail until tha reenltant of 
all the foreea acting upon it peaeaa through the rail 

The gyroacoplc car ae above daarrlbed la ime of the 
moat hHUlant Inventlone of thla or any age But la 
It practical and wlU it pay* A dUouealon of thla qnea 
tlon wlU ha found In our editorial colnmna 


m BIAn 01 UWB BgLAOSAra 
After making a wonderful uaw record of 114 milea 
to I houra aad U mlnutae on Daoembar 30th with a 
Kerlot monoplane Leon Delagrange who with Henry 
ntrmnn Waa the flret aviator to make fltghta with the 
emda VoUla biplane In France In the apring of iMf 
met hie death by a tall with tha aama monoplane on 
Jnnuary 4tb while flying at Bordeaux Our photo¬ 
graph ehowe H Blertot with Delagrange etanding at 
hla latt and Le Blanc another daring pilot of tha 
Blertot maoblne at hto right Behind the three men 
Btaade the mecblne whtoh la like that Blerlot need 
In eieaning tbe Channel aad which DatograngB need 
on the day of the acridant A rather etrong wind 
wae htowlng and eocording to cahle raporta when 
the machine beaded Into tha wind tha right wing 
eaddeniy hrmm end the m oaople n e ftU to the ground 
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raanlta One wing of hie Antoinette monoplaue brmm 
off end atood elmoet at right anglae to the otlwr wing 
yet by leaalag to one ilda and warping tha remain 


down la elrelaa and bring it aafely to tbe ground 
After rapalrlng tha wtni ha attached It In each e 



ILBUOT AgB HU TWO ruon Of nUWT OVBU 
go 11 Ttn HOVOKAn 

way that when be was up In the ale he could pull a 
cord and oatiee the wing to break off aa belore He 
did thia and came down a eecond time with the wlna 
broken aimply to dtnnonetmte that a broken wing did 
not uetaeMrUy mean dieastcr In the Antoinette ma 
chine tbe wlnge ate aeenred eeparately to a maat lo 
that the broaklng of one doe* not affect the other In 
the Blerlot monoplaiie the wlngi are connected to¬ 
gether over a tripod the reault being that It one braalu 
the other collapeee and the machine le sure to he 
dashed to the ground 

Tha death of Delagrange will put a damper upon 
the ardor of some entbueUuts for n time hot It waa 
due to one of Uiaae unfortunate atcldents whiih are 
always liable to occur In tbe development of a new 
art Hla name wilt go down to history as one of the 
martyrs of aerial navigation He la tbe fourth aviat ir 
to be killed wifhln the past four montha the others be 
lag Letebvre (who plunged to earth In hU Wright 
maohlne) Capt Ferber (who atmek the ground when 
making a turn In hla Volsln) and tbe Bpanlsb tailor 
Fernandes (whose small biplane resembling the Cur 
tlsi broko while he was making one of hie first 
fllghta on De< ember Sth last) AH four fatal accldenta 
Mcurred la France 


A nw ageuiB lamAn 

Ono of our llluetratloos shows the now trlpisne of 
Mr A V Hoe Mr Roe Is ooe of the moat persistent 
Rntflsb experimenters He has been working a long 
Ume aad has finally developed a socceaeful machine 
Hla triplaae is really • Langley type maohlne lo trip- 
Itcnte alnee It haa three superpoaed eurfaces forming 
a tail and attached like the forward planea to a trl 
angnlar body Tbe motor Is mounted In the body at 
the front end of the mscUno and drives a three 




Mflded pnpellar monated von Ito maagateft Urn 
aviator sito in (he body abont half way betwsaa tbs 
mala plaaaa and toe. foUowtag plaaei or tato The 
maohlne le mounted upon two wheels at tha Mat and 
a akld at toe rear tt is 31 feet long and toe pbuen 
bava a spread of 10 fast and 330 aquaM teat of snp- 
porOng aurfaoe They aro set at aa angle of live da- 
greaa The forward planea are SO feet by 3 feet 7 
Inebas whOa the rear planes ara le feet by a feet 7 
Inchea In aim The total weight of the machine 


creased Tha body to made of deal wood It U cov 
end with cotton oil paper backed with muslin The 
maohlne la steered np and down by ehsnglng the la 
cUnatlon of the main pinaea which are pivoted so they 
can be turned There Is a vertical rudder at the rear 
The mach i n e la eteerad by working this rudder and 
at tha same time twisting the rear edgea of the main 
planea 

Mr Roe haa done moat of hla experimenting at 
Wembley Park and recently tbe grounds have been 
enlarged there so aa to give him more room He 
has Diade a oonelderahla number of ihort flights In 
a straight line and bis maohlne la remarkable for ita 
low power light weight and amaU spread 


Two of the photographs reproduced on this psge 
glre a very good Idea of tho coatumea worn by French 
aviators and of the dnm soon to bo adopted In France 
by the lady operators or avlatreases Tbe icstumaa 
need by tbe men coneiat of ovoralla and lumper and 
a tight flltlcg skull I SI ompletely covering tbe haad 
Tbe roalume being used by the lady operaton con 
■lata of a loose blouse aad long bloomem extending to 
the tops of the shoes A aknll rap almllar to that used 
by tbe men la also worn At the preeent Ume but 
two ladles have made flights ny themselvoa In aero¬ 
planes In France Theee are the Raroneea de la Roohe 
who operates a Volain biplane and who recently mat 
with an aiddcnt by running Into a tree and Mile 
Marvingt who Is the first woman in the world to have 
flown a monoplane She haa made aeveral ancceasfnl 
flights with a Hanriot maohlne A number of oUter 
ladiua are learning however and several aviailon 
ilnbs have been formed tor women (hie of the moat 
recently organiied of these was (onned at Lea An 
grim (al 

Another Interesting ilctnre at tbe bottom of this 
I age shows a novel training machine for aocustomlng 
avlatore to a monoplane of the Santos Dumont type 
This marblne oonalats of a nibatahttol triangular body 
mounted upon three wheels and terminating In a tail 
baring movable vertical and borlxontal surfaces by 
whli b tbe roai bine la alei red to right and left whan 
mnnlng along on tbe ground or by which the tall to 
made to rise a abort distance In the atr Tha two 
bottom members of tbe triangular frame are extended 
forward and meet above a amall wheel flve or alx teat 
ahead of tbe main wheels so that If the nuu bine tl| ■ 
forward when tbe tall risea thr trout wheel keeps tt 
from tilling too far A tour-cylinder water-cooled 
motor of 40 boiw-posor la mounted upon a U abaped 
frame and carries ' propeller In front on Ita trank 
shaft Tbe would be aviator alls In a small seat be¬ 
low tbe motor with Iht control levers convenlentlg at 
band Tbe machine la fitted with Urge wire wheels 
fitted srilb large diameter inoumat a tiraa With this 
machine a beginner tan travel at very fast apeed over 
the ground and aecuitom himself to tbs steering aide 
ways and up and down of a monoplane Tbe machine 
should serve a neeful purpoat In training avlaton who 
intend to fly thla type of aeroplane 
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u4 vtn tB MriMrir atat tt, 
n* oaMtawniilr nmabw talbh hw h ^ as nob ■ rmlt te tevMtor Tm b flowt 4ir 

m«u t ncmltr to ou naten.* lU taaUag prlwd flea irhMt ntf h* feM attar tt ad aa a aaMr aaHM 

plaa are embodied la tha baad aawa now In eoaunon to the eod Tbli la a UgUy e i l mB at ad Taonan tii|% 

naa. Altbonab eBsoUea tOr aawtns Ininbar band aawa D which U iJao ptaead h at w iM t tha aaoeadarr 

ara Inrapabla of craaaont aawlnir on laraa traaa In nala and which la In paiaUal with the pan If 

tha tonal baianaa the baad neceaaarUy rana In two atharlo tniCar” or raenun taha aeba an a hallai 
plaaaa For tha purpoaa of orarcomtng ibla ohteetlon apon the ooll, and aap*raalataBoa whleh majr be i 
Mr R U Muir baa parferted a new atria of andleas to tha paaa«a of tha alaotrla eiimnt thronah t] 


tratlon The motor la carrlod on a eUd whlrh akid 
U moTad along on ware whenavar a new LUt la to ba 


I Tha pen la about tha aaae length aa the ordlnarr 
foontaln pen and l(a barr^ eontalna a maronry hraah 
The ronnerUon with tha roU la ellMtad by a abort 


i oxtanelve trUU with tha length of fleilbla win carried o 


w In tha yaat redwood belti of Mendocino and Hum 


f tha mercury break oonuinad In the baml 


boldt Countlee In CallfornU with remarkable eucceae the primary circuit la never eloaed nntU the pen la 

The moat ImporUnt adrantage of hla eonalrucllon la held In the normal writing poaltlon Bven then the 

that of the epaed One of hla largo aawa It la ai current cannot flow to tha point of tho pen beoauae 

aarted wni rut through a tree having a diameter of the coneahaped extnmity carrying the metnlllo writ 

Bome flva to aeven feet In leea than ten mtuutei By log point la aepnrnted from tha barrel coanaotlon by 

tha old and alow hand proeeei tbia anme work would tneana of a aprlng ptaton It la only whan tha pen 

conaume an hour and a half ulth two man wielding point la preased upon the paper wherein the metnllio 


AR lunua nuosATne m 


to time to evolve an electrlinl eyetam of eecnrlng an in thia caae the melallio point It replaced by a emeu 
indelible writing r cord which U com 

plate proof again*! both forgery and fraud - 

luch devhei have proved oommerctally tin 
pmetirnblo A PUnee Invaotor however 
Or Dlnahah P Ohadlall hue evolved a 
almple apparatua which la very effleiant It 
la called tha anllforge pen which aa Ita 
name ImpUea la to render forgery Impoe- 
cible The writing la made up of n aertee 
of perfomtloni burned In the paper Tha 
apparel ua comprlaea a amall box with a 
aloping lid meaiurlng about 20 inohea long 
by aomo 16 Incbea wide Tho whole of the 
electrical equipment la earrled within the 
box or deek the ltd of which la glued i 
and tarrUa at ta upper end a aheot ot 
aluminium Tho pon IteeU la of the ordinary 
atylogmpbli type | 

The requlalte current le drawn from a 

amall r ampere etorage battery u ebown - 

at A In one at the lUuatmtlone The bat fgg ‘ diiak* ipu, ahinrlif Ihn Tha innalir Wl 
tery la connected up In the nanal manner eoU ggg ancinwniini. I 

to an Induction coll B to whloh la fltted 

a amall high-apeed trembler capable of ad AM wr.u rwvii mmATlM Rl 

luMment by a thumhacrew on tba ouUMa 

of the deak Betwoan the aeoandBry tennlaala ot length at grapblta—that tnhan from aa orf 
tha coll a amall eylindrlCBl coadenaer C fai ptaead la peadl acts axo^lMtly Than la Wrltlag e 


Tha 'daak” apaa, akawiag « 


A> 1UWTB20 mraATlM m 
length of grapblta—that tahaa from aa ordiaary li 


In an electric ayati m of writing earn matt ba takaa vlata tha neoaaalty of holding tha papar ta tha light 

to prevent the Iniide of luth lettcra ae o d r and no to ata If the paiforattag la baiag aflotaatly aCaatad, 

forth from dropping out whlrh woald reault If the there la a amaU mManie flUuMBt tagap and rafltotar 

outline were coutlnuoue Thla poeatbiuty la obvlatad flUad Inalde the deA nd V patfilag a batoe or tha 

by moau of the tremller coll which makaa the m* left hud alda the wrttt* ou ueaMaia Um igmdta by 

rent tepidly Intermittent At the aame time however oigintaing the wHtlhf la tba HgM ttiMmIttad tlHMgb 

Hurh rapidly encrocdlni. tvavtc of electrical energy the rUm deok Hd 

rtwtng up to 10 000 volte IneUntly followed by a drop By thto method el wfftlBc R la tameptlbla tg prAana 
to aero, ImiwM a aeverv atraln upon tba IndaoUoo ooQ, t«« alvutmi aaitir ilfta, am U wiMNi ||i M 
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atharlo bnCtr” or vaeimm tuba aeta u a ballaat Utd 
apon tba ooO, and anrw al a t a iuw whlA may ba cCnad 
to tha pauaga of tha alaotrle eiirrent throngh tha pu 


tMA 

Qia opvfatw ggM ^ppffyt M ogiit 

omaowBhuda gOHi^ tbpaghaaahhnhaalhtflirp^ 
radt nip paeauprltf Ig a dbMhgt advagtaig iflMf 
H M ragnlNd ta alga g gMAar at ahaghi gl g deal 
■Mat, I bond ud Ha da^taatab a via and tM gpdP. 
fw Inataad of aigntag auh abaat aapawtid^ tbg pi^ 
ara almply aapattapowd and tha tap akaat vriMu 
npoa Tba oarraat win ban Its way Umeatb tka 
viHit mau ot paptn ao that tha fllghatgn M wiUtgfl 
a h am t anaoarty on aaoh and la parfgpt dnpWdntlDa. 
Oaanaqaaatly It In ahoolntely ImpeaiAlt tMgdtdaathr 
to withdraw oaa ahaet and taaeit aaotpor vtOi a 
■Ignattiia, for tb k oaly a mattw of eontOig tbg hma 
bar ot dota or patfon^ maifea In tha atgaatM aa 
each ahaat, and that whkh dUkra tram tba Ngt k 
obvIoBaty At vk A ^ many u tight ihaata cu 
paifatatad ^ tha pn at a ttma 


the Idle tide of the eaw foUowe the law-cnt throngh writing tba operator almply ptamea tha pu paint 
the log the frame being eufllclanlly etllf ud rigid agalnat tha daak, and tha reeultaat glow In the vsonnm 
to keep the eaw la perfeu line 

The frame In qnealion 1 la made of thin ateel with ^ 

grooved edgee Projecting brarketa 2 ud B ara bolted Q * 

to the ende In the braokeu guide wheela t and 4 * t ! V A 

with grooved peripberlee are Journaled The bracket vt\\ t*f\C ft 

5 hu a hudle by which the operator controk tha 1^*' ' <• i 

aaw An endlaea chain aompoeed of eaw Hake ( la ^ . f 

mouted on the guide wheela and runa on tba atralght ^ 

edgea ot tha frame The guide wheela on tba frame ft ^ It MV ' / 

nerve to keep the chain atralght during operation ^ 

Thle frame and the toothed chela coaetltute an end y! C 

leu uw which rune conUnnoualy and whirii ntaku a 

ilngle uwcut In the plua of Iti mottoo The mw » ^ 

moreover le adapted to all klnda ud atylw of uwlng y 4* / W 

for which «Ithcr circular aawi bud uwi or mechu •v / /| V 

Ically driven re Iproratlng uwa cu be ueed ud for 

which hud mwe are erdlurlly employed the two ^Jv * 

handled croa rut aaw being a familiar example Sf 

The chain eaw li driven by a gaaoline or eleatrio vrrlting vlA the ihmlilii pea. 

motor the Inner guide wheel being gured up with 

the motor ihaft w Indicated In our ^nt page llloa- itube IndlcatM that the apparatu k working dhetutly 


the aaw One of tba machine aawa will airompllah u exiranilty la puahed inward agalnat the mercury that 

much M from 2K to SO expert eawyera a wonderful (be current can flow to the pen point 

Mvlng In time and expenee when It la loneldered that To uee the pen the aheet of paper la laid npan the 
oaly two or thne men are needed to operate t ma alomlnlam pad which on tta under aide la conneoted 
chine The Mwa ran be run horliontally verUcaTly to the eecondary termiul of the Induction coll by 

or oa u lacllae Trees cab be lawed within a few meaas of a flat aprlng When the point la prewed 

iachai of the ground—a great aavlng thua being et bard agalnat the paper ud the electrical circuit la 

fected in atump woate In felling treea of Immenoe completed the iweultut epark burna tta way directly 

alaa by the alow chopping methoda hundreda of feel through the paper leaving behind a dlatlnct perfora 
of valuable Umber arc loot by cblppage becauee It tlon Tha elre of the hole Uiue produced cu he varied 

Is often neteeeary to rut up high os eight feet ■■ deelred from a large coarae perforation to a email 

above the level of the etump Tba meobahlesl saw almeat Invlelble pin prick by the adjuatmrat of a 

daacribod avolda mueb of tbla waata rheoaut the knob of which projecta from the toft band 

-^ , o. -- aide of the deck 

AM lunua nuOSATIMe FMM WIUi the meUUIc point only the perforated ouUlae 

ar ne emina »■*!*»■ ut or nu eaixmirio tweeiua of the writing la produced but It may be deelred to 

Thongb varloue ciTorte have been mmde from time aecnre a loglMc dlatlnct tnrfBce Inacription aa well 



To pnvlda for tha walfoya and oomfoct tba A 
oara and enllated mu oC tha navy dvfog tha Hafol 
year of Ull It k golag to oeat fhiek Bam ^ ftfUTr 
47T Of thk amonnt ovar UtWOOM wUI ha apaat to 
buy food for tha 4B4N anUatod man. Tha Navy Pa- 
partmut flgnrta that It coata tha govaraaaBt |1!M a 
year to feed each man, or Jnat ft a numtk Tb* pgy^ 
roll ot tha aolktad man In the navy dnring ml vUt 
aggregate naariy nt000,000 Thk earn win Uka 
cart of 4171S in tba gaiwral aervtea 4B4 mw in tha 
Inaular toroe and 11B6 priaoBora udar aantanoa by 
court martial 

About ona-foorth ot tha mw aarvlng la the navy to¬ 
day bava rawlktad Of tha 4Sna allowad by law 
11 <81 mw ara eaUmntad aa under TawUatmwt and 
enUtlad to pnrtlclpata In tha allowuaaa tor raw 
Uatmwt and owUanoua aervloa Tliwa flguraa do not 
taka Into coaatderatloa tha 8 000 or more appr w t low 
Baood oa the mw In the aervlea la June teat tha 
average pay of the enlkted mw waa OB TB a mmtiL 

Tba perqulaltea allawad otBeera In tha aavy wlU 
gregata neariy thr«»qnartera of a mlllkm doUara to 
IBll Of Ihk amount <144 440 will be epwt in prorld 
lag heat ud llglit Tba hwTlaat coat In the allow 
anoa grutod the naval oAceia la addition to thalr 
pay la In tba matter of quartern for thoaa who cm 
not ba acoommodated In bnlldlaga or honata main- 
talned by the gavernmwt The oonunutatlm of qtuu* 
ten will aggregate |4W TM while the oommntatlw of 
raUoaa flgured at 80 owta a day wlR read* a total 
of I18S4M 

Aw H i ai k JPIaa* oyemtag by aa Air TatMaa. 

Near Namburf Germany k a amaU akotrto aatnb- 
ilabmwt ooBoernlag which the following Intannttng 
detalk have baw publlabad Tha nm, 

prkaa 400 Ineandaaoant lampa and flva alaetrk moton, 
which drive a thraahlng «■—»■>"* a hay enttar a 
cream eeparator and two pampa. Tha total 
capaolty k 40 kUowatia. Tha Hereaka tur 
bine ban a whaal 40 kat in dlamafor 
mannted on top of a ateai tower about IW 
foot high Tba apparatna begtna to work 
aa aow aa tha wind attalna a vnJoolty of 10 
or II feat par I Nond In thk ngloa a wtad 
ot thk teroa ou ba countad on for 10 bonru 
a day w tha average mth a wind ot M 
foot per aeoond (ha power davalopad k M 
boraa-powar or 2S Utowatta. Tha Inatalk 
thm alao Includea atoraga battorka cad a 
gaaoUaa motor for naa la ealma. Tba tu- 
bine ppentoa ao aatkfootorlly that tt wm 
naneoataoiy to naa tba l u fo ito a motor dfoS 
lag a period of 10 oonaaeoUva daya. tb* 
atoraga battoiy of <• rtamaata, haa « MM 
enpadty at iU aoMVa hoan^ ■*« MkMa 
a ourndt a( 181 abnM for nraa hBUM 
tha flrat o(M ef tha a^foNOmakh foilM 
■•tint tog Ch* BMdfo* footoif TW abmit BMOfl. 
wUfo tta MaM vUA It tuMhaid flM vUdh 
wa* opantod «Mtin<r ^ * fo»toa pdtor, 
euMoMyfS^ p»tlfogtbatWni7^*M- 
anal anal M w tf M b k tba MaeMa yttM 
to Mly IIIM. vUfoOHI nl4k04Mlpl«|%viM 

. * . * ^ ^ 

The work of ai i t i fldWfo tW •keCric imu «( thf l|4v 
Torii OamtM HaOnM <• for ap Ktttt 1|^fo 

tompmary at 

atoMM gro 
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of a 

B tlUa Tlelaltir of an autetioat 
to mr 


Oamlta. A tasmbar of yoan ago I wai laadlag a 
4iaarlpttot of a powtfnr tutory aad oaa of tho maaiu 
■M ta intiililaa daagn waa In tha eonatrootlon of 
wagaainta la orOar to loealtae tba oflaot of osplo 
rtoMa, tba watwbonaaa and aomo of tba footorlaa wara 
bum oa tba adfa of a rlTor The flva aldaa not abnt- 
tUg o« the rlTor wara made estraordlnarllr atrong 
wbfie the alda froaUag and opaning on the rlrar waa 
mada c o waaiwiid t ngly waak. Aa fbn» aaek the are- 
am of laaat raaiatadea tba hooaaa ao ooaatmetod wara 
anakgona to a gna barrel tba aaploaloa waa looalliad 
add Ita fbroe aspeaded mera or laia hannlealr ««ar 
Oa Iboa Of t&e atraam Row eaay fbot to aae a gaao- 
Um eaploaloB raadorad innoonom to the ooenpaata of 
a ttotor vablda Umplr by making the reaerrotr 
abalagoiin to a gan barrel Oonatmetlng the bark and 
band of the gaaoltoa raaerrolr la oyltodrlcal form of 
boUar plate any H lock lUok tba rear end pointing 
la the clear, toward the rear of tba vehlrla The ex 
plogton then U alinllar to that of a rifle or abotgun 
aid la dlmtad barmletoly away from the ormpaata 
Tba rear end auy have valve aeat bearing and be 
elampad la wllb a apring to realat ordinary wear 
vltomttoB and preatora but yielding harmleaaly to 
asidoalve foroe Tbna aa axploolon of gaaoUna In the 
raaarvotr nead coat no more than a raobarge of that 
volatile aplrlt, and the labor of raclamping the rear 
end O 00 MoMario 

Honaton Tex 



To tba Bdltor of tbo Btinmno AMaariH 
We all know that tbo middle and weati 
of tbla oonntry are laid oat In mflewqmie aeetlona 
which can be coatlnoonaly blaectod to form home- 
■taada of 180 aorea and then amaller Iota wboae alia 
and leeatloB can be briefly and aeourataly dearrlbed 
The laat whole namber that we raaoh by anbdlvlalon 
la tbla manner In feet ii IBS and tbla wonid form 
the aldea of a aqnare wboae area wonid be 100 aquare 
roda. 

Oantinnlng the blaaetlon of tbla IBB feet through 


To Uw Bdltor of tba fl 

Bvary mark a iaan la familiar with the efleot of rale 
log or lowarlag the rear sight on bta rifle Perbapa 
not so oommonly naderatood la tbs atteot of raising or 
loarering both front and raar sights ilmnltaneonaly 

On poInMilaak inago tba target front and rear 
sights lie In the same straight Urn when the lun Is 
MrraoOy pointad The trajectory of the ballet U a 
carve tntomeetlng tbla straight line In two points 
ono of which la the omter of the target Tt therefore 
follown that If a rifle ie (oneOly elghted tor one 
range there la another range tor whirh H h equally 
rorrort and It Is the pnrpoat of this artlrle to show 
how thaao two points may ba loeatod at will by oor 
rertly arranging tba alevatlon of both front and rear 
sights 

The moat aroorate ahooUag la done with 0 99-eallber 
rlflaa at ranges of from IS to 50 yards and when once 
tbe algfati nre oorreotly eet for one range no marks 
man Ukeo to change them It may therefore be of 
latereot to hnow bow they may ba set tor correct work 
at two tangoo whlUt may be a oonalderablo distance 
apart 

Tbe path of a proJeetUe to vaouo la a parabola and 
alnco air raalstanee may be aeglected tor very short 
rangoa and low veloctUn the parabola equation will 
ba corraot enough for oor porpooea The equation Ie 


a la the distance from the lino of eights to the oenter 
of the gun barrel x tbe range g tht. accelenllon 
Of invitation and a the angle between the line of 
cighte and the renter line of the gun barrel The n 
Utloa of those quantities la all shown In exaggerated 
detail In the diagram 


8ln<e the angle o will I u quIU small foi short ranges 
we may mplare loa a with nnlty which la | rartlcally 
Its equivalent thun simplifying tbe equation Tbla 

glvaona 


lesgth of tetSTS iBohos which approxlniatoa to tbo 
U B mlUtory step by OOtlB taeh an amount Inappro- 
alnblo in notunl monanremont by pacing Now this 
Ingth of pneo la that tba atandard axs halva moas- 
UBd fraa tbo Inalda ofthohtttothewdofthohan 
die. K la the laagth of the avorago human arm and 
Mmlada ena of the Booth Amartean ears of SB or 14 
tnehoa whUh also probably had ita origla la the 
length at a paeo. BUng aqparod ft win divide evenly 
epmae Into nny of the nbovwmontloaod dlvlslona 
at bind and the ptriphory of aaoh aquaro U li taoh 
laat «Uut tbit dt tBa stondntd wacon bad of tbo mW 
«a waal, whkh U oominff mort Into usa os a moas. 
na of wnasHy tf wo make a onbo of tbla i 
tea coa to n t a at fpar andt eubea ww 
tea gltat of anab wagon bad 1/10 
wonid rstaiiw 
QHi toak oaba flUm ^ 
tag t/im toot «t watar mors thag the en6.half ton of 
| 13 t iCa!^ flM wotM dMda tnto the eoMo motor 


yssatono —161- 
«• 

mUng data from a Wlncheatoi OiB rifle equliied 
with globe sights and sighted for Tf feet wi have 
y SB 9/lS Inch = 004S8 feet v s 1 000 feet per se 
Jtl** 

Thus 0 0408 ton <w- - 

1000* 

0 o 

he form -» + —=0 In whl h the 


prodnet of the roots equals tbe third term we bare 
/WOO* I wot* 



Oalllng tha roots a and e < 


aswTBtost TBa.ea-00448 a, = 3»feet 

101 

TNia whan ons langs is 70 feet the other Is 80 feet 
to too olaoo to ba of any use We see aloo that 
tio TUMt mnio to on tho talltng fide of tbe mrvo 
ao tent a Httto greatar distance wlU land tbe ballet 
bMow tbe mark. 

To bring r, on the farther aide of Oj tt Is evidently 
aeotsaary that g moat he Inereaaed m in other worda 
both tho troDt and rear sights of tho rifle must be ele- 
tmtod 

Wa wUl now Had the value of p ao that the gun will 
shoot oorreotly at both T** and I BO feet As boforo 
/IdOO* I lOOOi 
g.-(l_to.uj.4.j-g.O flb 

Tiklag tba prodnri of tbe roots eqnal to the third 

term TBUOws-^y a => 0101 feet *> 117 tnehes 
101 

Itafl by oatolag tba fnmt sight 117 inobaa above the 
Otetor of tea boro a^ devatiag the rear eight tUl 
teo-gna teooto davroetly at 7B feet It wlU be found 
AM otnoat 4 A ICO flaat. If emovar tt anty be shewn 
baNoan 7* and IM fast wUl tbe enor 
Thoongtoorotovauanottbe 


otgbto moy atoo ba determined from tbe aquation Mt 
It to mnob onator to gel this angle right by manna of 
trial photo, 00 It to vary small and dUDcnlt to moao- 
art Ita dat«mjnatlaa to as follows in equotlon (81 
tha Bum itf tbs rooto aquala the coefliclent of a with Its 
1000 

aliB ehaaged Thna TB + iroEotiBs;-tana 

16 t 

ton new 0 00808 o ■■ U min. 87 sec 
Of oonrse nil tha abeva reiulU are baaed on the 
assumption that the voleolty U t 000 feet per second 
which to about oorreot for n 0 i short tartrldge Be¬ 
low to given a table In whkh the values of y aru 
worked out for other velocities and ranges 
Air reatotania which causes tho projectile to depart 
from n pnmboUo path will have the geneml effect of 
musing the tabular values of y to be too low bnt this 
effect to not very noticeable for the ehort mngeo and 
low veloi Itlea wbli h nre common In 0 22 i nllber marks 


The resntta nre not Intended to ai ply to high power 
riflen and long rangea although tho departure of the 
projectile from a parabolic path doee not altar tho 
toot that any rifle may be eorrectly sighted for any 
two rangea within Its limit 



Tbe aiobt or tha ■'leegy 

After r fcrrlng to tbe original work of Profi Lang 
cy and Bciry and describing accumtely their methods 
of Invoatigalion Or H t Ives and W W (obisnts 
draw fn m tl elr wu luveetigstlons the following vary 
Interesting inilusl u aa to the relative oflielenclea 


Tbe fli len y of the light Of tbo carbon fllnraant 
lamp Is 0 4J per cent In other words of all the energy 
01 a nied only 0 47 per c ot to converted Int light 
The I ungsten lamp has au efli t n y of 1 3 per cent 
and the mere try ar 2 8 | er cent The efllclcncy of 
tl e light of the flrefl) Is 14 per enl Making the 
(ompartoon In anotbei forn the arbon fllnment lamp 
has an efll loncy of 83 units per mean hemispherhnl 
candle the t ingste i ton | If per candle and the 
metallic are or watt per candle In comparison 
with thee th flieOy has an efllcieDcy of 0 03 watto 
per miidle 

The 4 nrrenl aapplensenl 

The cuiionl BirruMrsT No l^TT opens with an 
Interesting article by thu English coneapondent cf 
the aeuMinc Amesi ar on the Madras Harbor Works 
which Include a north breakwa er arm 1 oOO fast long 
to pmurt a new entiance E A Allcut writes on pro¬ 
ducer gas for engine fuel While meani of lllomlnatloa 
have been developing and tbe orgnnUed syatema of dls- 
tribntlon have mmifled tbronghout the community 
there has been nnolher and very different development 
going on via tbe grosrth of a branch of the aclence of 
optica which denis with the measurements of lumlnoon 
\alups and which bta been embodied In what to now 
mlled lllnmlnnllng englneerlnt, Dr A I) Rockwell 
writes on tbe Incandeecent and are light In inedloln 
CsrUgenn de Indlns as It t os t< rmed by the an 
rtent governments and no v si oken f In l olombto as 
The Heroic City has mere r (he tiaglc and melo- 
dramatle In her history than any other town on (he 
wrsstorn continent Tbe story of this communllv Is 
told by Isaac A Manning The year 1909 marked Ibi 
throe hundredth annlveieary of the Invention of (h 
teleneope tho oc melon la fltlingty described by Pi of 
J L B Dreyer in tn excelloat artlrle on the history 
of the Intention of the telescope Mr ( barlea Rich 
arda Dodge contributes a i ar I I on forest dastruc 
tion by Insects i r»sj forest Area 

Tba Rattle RWer Vlodu t of the Grand Trunk 
PteUr Railway 47r^ miles wist of Winnipeg com 
plated In December 1908 to n steel plate girder vlndui t 
8 373 tort long between nbutmonU nod 184 feet high 
from base of rail to low smtar or about 139 (eet aver 
oga height above ground It nomtrtoci a UOfoot 
date truss span eronslng tbe main part of tha rivet 
channel one 70-foot plats girdor span and fifty one 50- 
foot plate girder epons (oSUng on twenty six steel 
fowsrs Thus the tower apdns are of oqual length with 
tha tatannsdlato apam^ e 50 feet The anbetmetore 
to of eonorata tba twwjiWr ptsn and most of tea land 
fouttoga balng fonnM on pUeo 



B8 8el«ntffio Am«rleafk ^ 

THL NEW NAVAL HARBOR AT dOVER 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN 


Th* hmrbor (•cIIIUm of tbe BiitUh Admlmltr have 
bam irMllr eitended by tba rrvant cemplatlon of the 
Dflw uid nxtoDtIve works St Dovsr at a cost of soDM mlant bskdlaad or other natBral ta 

1*0 000 000 Dover is a point of eonsiderabls atrmtecl advasucs ooold be taken se that to 


coDosntrated or at ^ o( tlO aecea, hf tha ooMtnietaoi of a protacUok 
s BO ooa ana oa tke aastera iMo of tte nHgbt bay preiaetlafe 
of which INtfeettototheaea IheredamaUoBOtSMOIeetef 
: the port Amahora at tbe baas of tha ellfli tba eitaaaloa of tfeo 



Ueatral view of the harbor Iroai iha east 


cal tanpoitanoo and tbe neoeaslty o( aomi refuse (or into a harbor of refuse easily aceeesible in all weath existing Admiralty pier used by the vessels engaged 

war veasels in lU vicinity srai advocated some bun era and which would be ompletely sate necessitated In the eross channel traffic with France and an Island 

drada of years ago I nfortunately however Its geo- elaborate development works breakwater between the two extremities of tbe land 

sraphlcal situation is an h that it is exposed to all ft was In 1896 that the govemmeat decided to ton arms 4>U feet in length The general design of (be 

seas between extreme oast and extrome west tbe vert tbe port into a oallunal harbor with s low water works may bo gathered fmn tbe an ompanylng plan 
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inc. The Mbaqaeou work 

ot dlvtac belle Moet ot thtie hwl h Intmiml maM- 
nrameiit of ITM feat br 10 teot ud OH feet betdioon 
with • welsbt ot M toM when ont of water mod obont 
6 toni when nbiaerged. They were fitted with tele- 
pbonk romiDiuiientlon nnd wan provided wtth eke 
trie UebUM The een bed wM firm elenred by matiw 
ot the grab eicavaton to within about 13 tnrbea of 
tbo reguUlte level Then the diving bell deicended 
and the men witbln tompleUd the work and eatavated 
ic about a feet below the level for the foondationi ot 
the auperatiiK tore Owing to the aevt rlty of the leonr 
and tidal action the foot ot the breakwater on Iti outer 
tare la {rotcctod by a maaonry apron about 25 feet la 
width built up of concrete bloikn ranging from 9 to 
14 tone In weight and 2 fMt 6 Ini Uba deep The bed 
tor the apron waa eicavated to a depth of I feet by 
divert From fonndatlon level up to low water the 
blocka are bmdid together by varying the length of 
the blmka and are doweled In the vertical Jolnta with 
4 to 1 eoncrete eaniage dowela of drcnlar aeetlon 
Above lew water the coureea are bedded and grouted 
in 2 to 1 cement mortar wbtle the outalde blocka above 
thia point art faced with gTaolte the atonaa being well 
bonded Into the conirete inatrli 
The reclaimed area Ilea at the toot of the rllffa and 
baa a length of 2 300 fee t by a mazlmum width of 310 
feet the apace bilng aome 32 nrrea On thia ezpanae 
It ia Intended to erect the varloua bulldlnga required 
tor repaira atorea and ao forth an well an two pro- 
leoted reaervolm for the atorage of gaaollne for aub- 
marinen a atatlon and depot for which la to be eatab- 
llahed hir The enatem arm proleetn aeaward from 
the eaatem eilremity of thia reclaimed area In a aouth 
erly direirtlon for 3 942 feet The conatmc tlcm of thin 
aonthem breakwater wan among tbo moat dllllcult of 
the whole under 


eipoaed poaltlon and 
the great depth of 
water The average 
depth on thia aeetlon 
ot the foundatlona be 
low low npring ttdea 
wan about 47 feet the 


Scinttflo AntMicim 

aoeompllahed by meana blocka were Uftod go aa to be gripped by the O d H fil l il 
had aa Internal meaa- cranaa and than Maat On anothar oocaatoB a VWMl 
etttarti« tiH bubOr tha Unbar 



conaaquenoe of the avpeaad rhaiaeter of the peaittoa, 
the tall loroa of tha aouthwaatetly and eaatarly atorma 
waa esporlanoed the wavea aweeping over the wofhn. 
Owing to the elaberata precauUone adopted however 
no valuable plant waa loat though at timea tha heavy 
atagtng ahowed atrtklng evtdeaeaa of the batterlnf by 
wind and wave It may be mentioned that the qnan 
tity of water reqidred during an ordinary aprlng tide 
and whleh flown through tha two entrancea la 17 000 


..flO boOM fcW9 

bMBlMfikVM i» ttig vWnlly fli4 flnbw to bo 4fl^ 


The furnace and boiler lHuatrated In the 
log engmvlnga pcaaeaa many deetdadly novri tea- 
tuna which neverthalaa have proved aibelent In prac¬ 
tice Tha grate of the furaaco la euived up at each 
ride of the bollar ao that the forward part of the 
boiler la half aubmerged In the foot which cornea la 
direct contact with the bollar ahtll The lire bumO 
iu way up through the coal which aa It b oonnnmed 
feed! downward from oppoaJU aidea of the boiler 
while there b a downward draft through the eoal 
which carriea the gaaea to the bottom of the furnace 
and here they combine with atr that paaaea through 
admiealona at each aide of the aah pit and flown be 
tween the grate ban op through the Inoaodeacent 
fuel The burning gaaea then flow through a nar 
row neck Into a corrugated flue <d Urge dlamotor 
which oondueb them to the rear eud of the boiler 
after which they pan through the bolter tube# to the 


At tba Meant OoninM of Oonew A Whfltr fit 
Franktoft m ttw Mnln, Sr W vofl OonbaUnwNp 
P b UPrtt Hl * pmiminair oonwnnlegtlM on tile Ifl- 
anna of okperimaMe In cowlnnetion wia tbe 


Bbew the daongp- 
ponttkB of erdMnry oefll gH ia vertleal ntortt to 
yMd in normnl oparndba a balloon gna pf n apaelti 
weight of about OilS no thnt about ohe knogrflitoa 
would be Uie UtUng power ot om cWMo mator Ad- 
oordtng to tbe Btatatea and BegnlaUons of the toHo- 
nntiooal Aaeocbtlon of Aoroannb tha bnoynhep ot 
one onbto meter of etreat gna taea eo tor baan agp 
culated at 0 700 kUognmnia and that of hydngM 
gna at 1 oso Ulogrammo It la tma that to wianie 
tloo with oartoln hydrogen plaato a gu of fl Ufttog 
powar of lUfl kUoimnine b aald to have boan ob¬ 
tained and that the oflblal flgnra of 0 TOO hltografllaM 
woold be too low tor a aumbar ot gaa worka^ oat- 
raapondtng to toe great a apeolflo gravity vU 044 
During tha Oordmi Bennett aneenta at Berlin a gaa e( 


of Um oAclal International flguroa ahove atottd tha 
lining power ot tha now baUoon gaa wqeM bear • 
ratio ot lOOOAOeo to the lifting power ot hPflnflM 
Thb would mean that h fenlloea of a capacity of 1000 
cubic meten would be abb to lift 900 kUtveamMea 
more than a balhum 
ot tbo aamt oapaolty 
fllted with coal gaa, or 
oba tba alaa of a faal 
loon with the aame 
llfUng power oonld bo 
ndnoad by 20 par 


02 fact Work waa 
commenced In An 
gnat 1004 and by De 
cemher of the eam« 
year 490 feet of toun 
datleai waa corapkt 
ad end the maaonry 
brought up to tha 
level of low water 
When the eitanelon 
on the weatem pier 
had been completed 
and the plant there 
uned waa iranaferred 
to the bbnd aettloa 



at a much higher 
praaaure 1000 feet ot 
fWindatlena being 

completed In a year white In two montbe alone 1 14 
block! were let in poalthm 
The width of tha etructarea at foundation level 
rangea between 52 and FT feet In the caae of the anal 
om arm the width at deck level b 47% feel while that 
of tbe aonthem breakwater b 40 feet and the Adml 
mity pier extoniton 46 feet In all caeee thi height 
of the deck bvel above high water npring tidea b the 
■am# vb 10 feet 

The oztenalon of tbe ealatlng Admiralty pitr waa 
commenced in Angnit 1999 Thb arm wu to be don 
bled In length that b to 4 000 feet and In thb caae 
owing to the extatenco of a revolving gun turret on tbe 
old pier head which tt waa decided to retain the pkr 
had to be widened for a dbtance of some 690 feel In 
order to permit tie railroad tiarha serving the ateam 
ship bertha to be laid 

Both the western and eaatem plan ate provided 
with a parapet 11 f«t and 10 feet wide reepecltvely 
the top of the former being 44% and that >f tbe Utter 
40 feet above low water The deck of tbe eoulb break 
water however b quite level tuough ilmllor pro- 
vblon can here be made tf and when deatred 
The work! hate giten employment to from 1 560 to 
1 906 men and could clng IU character the norldeote 
and ratalltlea have been lulgnlflcaat No deatha or 
permanent InJurtea were recordeu In connection with 
working In campresecd a(r either In the diving beUa 
or diving dreaoee Durtng Lonaimctlon aeveral aaelt 
lag Inc ideate occurred Whik the • 

i the liner ‘UeatacMoad nn 
e stem and removing n 
Aa a renlt several blocka had to 
net To carry ont thb work aa la 
geatona hyflrnnUc nm wna aapeclally evolved comprb 
tag a hortapntol cylinder knvlng vertical mme capable 
of eaerttafl a Utt of 190 toad by meantLof wbieh to* 


Front elevation nnd loagttndUnI seetlon ihowuiK tbo eaived grate and tab 
A BOVXL MIIU An ypUAia OOltTAVOTIOg 


stack (icoat care b taken to proportion tbo stack to 
tbe surfaie ates of the tubes and flue so that the 
highly heated gases will pan slowly through the 
bolter and deliver the maximum number ot heot 
unite tor the generation of Mcam The side grateo 
of the furuce are provided with roiktag bnrt which 
may be ipersted Individually but they are prefer 
ably connected to a atagle shaft aa shown In tbe II 
lulrallon by which they may bn operated all at 
once either by hand or mechanically to shake tbe coal 
downward toward tha bottom of tba grate The lower- 
moat part of the grate b piovided with a aeotloa whldi 
may be reciprocated lengtbwbe when shaking down 
the tire Ordirarlly the fuel tenda to toad Itself 
down tbe side grates and It b merely nnrnwsrj to 
supply It with snOolent cent at tbe top Tbe fuel 
b tborougbly dried as It progresses downward so tbat 
thwe b little ehanoe tor tho production ol amttt 
despite the tort that the Inner wall of tho tomaco 
water cooled bollw <boU Moot of tbe 
to the fumaoe entora tbo lido advb- 
aloaa of the ub pit which ore provided wltk 
to regntate tbe in take of air 
I» tho eprlng of 1907 OM of thou halUve 
stalled In a factory at Dover » J 
of IwD bollera ot 60 and 90 
Tha new bolter on tbo wual raftog ot grata am to tba 


toflt it trag to^__ 

99 6 horse-power Fermorlf • ntock tod toat irM 
reqnlrod but with a agfr bottar toa itihflk wtk M- 
dupad to one ezteMltog but tfl (■« abOVn ftw bollar 
Tba bouor waa 6 fleet la dtaatotor pad 1.1% (tof taito, 
««ntointag M vtoo^ tobeg Tba pwk Iba ptabi 
^ waa 9 tncbai wl«a 4a« fif toohto taPfl» trlfla ifu 
flno waa IT toeby tordlMHflnT. 

Tbta boMr bag bton IB pm QwatoigJ 4m 


I details of tbe boiler. nor any' iptbor heavy 

hydroearbob aapobta 
of I 

loon cover Tho\ 

retlcal tact that eoal gaa b doaompoaed by groat 
which b uadorlytag tha proeen baa long boon k. 

and seoma to have been first dboovered by L_ 

about forty yean ago However the smuniit iet ao 
expertonoed In utllbtag tbb reoctloB for tbo pndne ' 
thm of a light gaa oa an Induatrtal idbta proved tor 
gronter than bad boon auppoMd The matt Impvhwt 
point waa to produeo tbb gaa during tbo ordinary op- 
emuon of tbo gai iroru nnd in tha um^ retorto la 
which tbe ordlnaiy eoal gas b geaeratad Tbo to 
ventor tborefere nsod tho vorttoal retorts irf the Oai- 
nu gu works He b now engagi ' 

Intended to sacortaln wbother tha pi 


annual report ot Hhlor Joy J KPrrpn of toe Itoltol 
Btatw Corps of BagteMn Thb aonodust ptomm M 
vPltaya oa 4 brUflto tad n ambgekBMto 
oalvsrta. The only rigu of dstortontiDa wtoit toMto 
It b reported to k nlin a fl ' porOoM tt thfl omSSi 
4 »ite» a tma qnaMftf ot root m toltaa ban tS 
roof nad sUo wnlk It tran aotod dhat tba’WtoiA 



•tippiF of till ihpi AB» 
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OF 5CIENCL AND INVENTION 


A tt* «C rnttfiat P«mw wbo m i»- 

lalWHi. ar otiMnriM ineapMltatad Is taloc 
mt If Nmt Talk Vln DaputmMt (Mlowltr 
tta a paa iM M fcw a aum la taraad taea domiwaM aad 
IMk UftaA IIP as Ua kaata after vbM Iw la placed 
aateaa tba iMBHaa aboaMar Tba aav metluid oaa 
data ad tkrovlac the baidan acnaa the back onr boUi 
iMmMan^ laataad of oaa aa har^oton Tba right 
tbU^ aad tlcbt appar arm of the aiaa that U betag 
aanWl ara gripped batwaaa the flramaaa anna and 
batp aleaa to tba armpha ThU laavaa tha ilraaMaa 
bHaann and both lagi free Formerly tha llremaa had 
tha oaa of tait one haad and arm making tt a dU 
Baalt matter to oarry a victim down a aeailng laddar 
With the now mathod tha weight of tha harden la 
aappartad in a poa l t l o n where a maalmum load can 
be earned WFtth miatmnm asartion Tha one that la 
r aan n ad la Onoly loekad m tha gramana ahoaldrro hy 
tha powayfnl moaelaa of tha ahouMara and nppor 
arna. With both tomxm and banda free the dra- 
man can carry a bnrdan down a Tcrtleal ladder 
wlthoat dangar of tailing and can avan elide down 
tha laddar after a Uttla praiUOa To Dr Charlaa H 
Onncan whoaa work at one of the amargHicr hoapttala 
of thto city haa brooght him Into contact with flroman 
aad othara tajOTOd at graa tha New Toik Flro Depart 


1 It taka yon to maka tbamr 1 In 


in tba weat and of Umdoa Thla ambulaaea la tba 
p r ope rty of tta Anlmala Uoapltal and U naad tor 
eonvaylng doga to and fro It ranamblao a Noah a 


A TMVia ouang foi cuAizm BTUita. 

The war agalnat doot which la now ao aaeoaaafnlly 
waged In honaaa by manna of yarnnm denning na 
Chinee ahonld ondoabtadly bo eatended to In lode 
atraet cleaning It la Itiat aa Important to keep the 
dnat down when aaroaplng atraata and more ao becadae 
atraet doat la alwaya heavily laden with dlaenar germa 
which ara a conotant manaea to paaacnby and par 
tlcnlarly to tba atraet iweepera A ma bine baa Jiwl 
boon portoetod whi h worka aomawhat na be irln 
cipla of tba amallar honaeboM vac nm rlaanara Tbe 
dirt and refnaa of tba aarface ov r whi h the machine 
travel! la gathered by rotating bruolea and then by 
pneumatic power ia anckad or lifted Into ondulu 
when tba heavier parta at tha rafuae are extra ted and 
deposited In oloaed reraptnclea The line dust whlrb 
it haa bean Impoadble tor machanlcal aweopeiw aa 
haretotora deviled to dlapoaa of la Arrled onward In 
cloaad eondttita and we ted down ao that It may bo 
tahan oil In the form of allt 

Ilia netlon ma haniim la operated by thu engine 




uniT oBAiv vnmm By actv 

aevaral yanra I have bean ejecting apaolmana 
art jgeklmlto whittling Anumg thoaa who have 
bntad apeelniaiM la Ur Oaorga W Lockwood 
nidge Ooan. Abont two yom ago ho anpplled 
^ad man a of chain whittling from a broom 
that wero far ahovo tha ordinary For o tlmo 
trdad thorn aa tha bast In oxlgtanoo A Ilttlo 
I oMnlnod aoma triple cbalni from a Phlladal ^ 

mport that aitgbtly exoaUod thoaa by Ur Lock 
wboao attaatloa waa called to the Phltadelphls 
Ur Lookwood datarmlned to go him one bat 
md tha reaulta wata tha two ohalna and onu 
LtHanta shown taorawtth Thaaa ara by tar batter tban 
[hny otban I have been able to obtain Bgch chnln la 
a plcoa of wood of broomallck abnpe tbo onttlng 
wllhont break aad dona with aa ordinary lack 

na 'aaatad bonnlaaa ■actlana are aapactally varaa onf 
Ud UrfafBlly dua Tha laaar gkuHi ttmi dean In a 

In Hto or sections Aa wtti ha readily sen toahlonad 

aahi ara aymmatrlenUy ihapad and waU dnlAad six houra 


whi h propels the mach na tl • pow r t tl < 
being utUlaad in the proceaa of aoparsUng a 
Ing tha d at 

By actual tsata recently made nder tbe 


KOTAl AUmABOI MB DOSl 

Ark In ahapa and la drawn by a Iboneimwar 
motor yr a to which it la atta bed by moana of M 
Ingenious coupling devlet which prevents tha ambu 
lance overturning when mvaling around coman Tho 
ambulan e la mounted on easy apringa la fittod with 
pneumatic tirei and la well padded Intlda in order 
to pilnlmlao vibration Doing motor drawn It cm do 
oog Jo meya axpcditioualy and ailing anlmalt can 
be conveyed to tbe buapltal and treated without delay 

A lom Bkioei OOliTADOTIOl 

An emergen y bridge onatrurtio which nppaan to 
have o aldersble mcrl waa re ently rxl Ibited be 
fore the Drltlal War A e It onprlaea only threa 
different 1 lecaa 111 otntcd at A B and C In the arrom 
panying akel h The i art A la tbe ramproaalonal 
m n ber and la tha only part whi b would have to be 
arried In at a k Parts A co d be rhopiiad out of tim 
ber gr w ng In the vl Inlly while be Ua roda 0 could 
bo for ued on tl a si o of rope r pretenbly wire Tba 
onelTU tion at tba b Idgo will be nnden ood by ro- 
ferrlng 0 tbe manben shown li dotted Itnaa at tha 
right hand end of be I ridge A raasbar wblob runa 
through tta last compreaslonal membera of tbe bridge 
■ervea as a pivot for two more comprewlonal m mban 
tbat are cen rs y fulcrun ed hereon When tba two 
oropreasional me bora are awung around aa Indicated 
by tbe arrows tba tie rod la drawn taut and aervea to 
take Its aharo of the lood In building ut a bridge of 
tbla sort tbo o tar and o ild be aui ported on a boat or 
lontwn while tbe eoglneere nere adding the aocceaolve 
pairs Ilf members to tbe ibore end of the bridge until 
a aulB lent span was prodneed to rea h acrios tha 
a roam The onatructlon waa designed partlculgrly 



for ae In reinfor Ing a on relu arch When uaed In 
ttali way tbe ompresalonal ban uuld bo placed at 
the ulalde and after the concrete I ad aet tbay oould 
be removed for use In building the next arch. 
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Thb is the Flag Peary Nafled to the 


The most significant trophy of modern timei. 
Warmed by the midnight sun and drenched JA 
the fogs and snows of the Arctic, it has waved 
at the apex of the earth, where a dsw and a 
night are a year, and every direction n south 
No batde Hag was ever planted in the cnemy’a 
stronghold uter struggles as severe as those 
u hicn earned this banner to the goal It is the 
Star Spangled ^bol of courage and endui^ 
ance and mth beyond comparison It is the 
emblem of man’s conquest over every obstacle, 
the tnumph of spint over matter 
We have taken this pnceless trophy, symboh- 
cal of all that is strongest and most enduring m 
Amcncan character, and have reproduced it m 
fac-simile in colors on the cover of the February 
number of Hampton’s Magazmc Every man, 
woman and child in Amenca should preserve 
this reproducuon among their most treasured 
possessions The magaeine can be bought, but 
the flag cannot—^like all pnceless things, it can 
only be nven aw^ 

Read rear7*t Own Story. Now appearing 
exclusively m Hampton’s Magazme Every 
b, I*, miruk.il CifT-rt instalment is complete in itself In the Fct- 

number Peary tells about selecting the 
Fskimos for his last expedition, and desenbes 
their life and their strange customs, what they have meant to him, and what he has meant to them No 
one can understand what it means to discover the North Pole, unless he knows about these strange people 
who helped Peary to find it 

Whoever takes pndc in being well-read and well-posted m rerard to the world’s progress, should read this 
story of the greatest discovery since that of C olumbus No ottier magazine feature has ever aroused such 
widespread interest among thinking people 


HAMPTONS 


**The Best Magazine in America” 

The cost of the editorial and art work and allied executive 
work in each month s issue of HAMPTON S amounts to 
about $Z5 000 cash entirely in addition to the cost of printing 
paper distribution etc (One feature Peary s Own Store 
to appear in only eight numbers tof/over S50 000 abne ) This 
means that you |{et >25 000 worth of high-class 100?tf readable 
magazine material for 15 cents or about 1 800 pages of the 
best reading matter in twelve numbers for >1 50 

Scores of OBier Great Features and 


15 CENTS Fdbruary On Sale Now 

HAMPTON 8 IS the new tjw of magazme It gives you 
more than entertainment It tells you news and information 
It goes to the heart of the really big happemngs of current 
history—things all live men and women ought to know 
Hundredb or the best fiction wnters scores of the worlds 
most eminent men—^men who do gr eat things—are b^g 
paid phenomenal pnees by HAM A ON S for their veiy 
best work 

Fiction by World Renowned Writers 


L vdy interest ng end nfoni at ve art clei on sneh 
a w de variety of auMcLts as Kaiier W II e m 1 aych 
Rcacaich Imm grat on Mining the Ne^ro I niv 
Pood Pol t ca Woman a Wo k Japan etc etc 
Th ugl tful iketcbes of the grrat personal t cs of the 
day w tty and nc a ve d mat a t clca 
AMnI lUUsy D Evana on the Panama Canal and 
other Bulgecta of national ntcrest 

Ran Baadi tella ua of U bllliona of dollara 'worth 
of cofiper coal gold and othc p operty now owned 
by Uncle Sam in Alaaka Wm the pmitm own It ar 
wU Iha inwla tabUa hT 

Charlaa Edward RuMaB ahowa clearly and Icfln tely 
how the coloasal fort nea of Hnnt ngton Hamman 
and otl era were ade out f the Sontbem Pac fle an 1 
oUtern Iroada 

Other arts lea f t n el) mportanen by Lincoln 
Stefic \anGe Hio pann Jndaim C Well ver 
Samnel Hopk a Adana Jndge Harr a Oickaon 
J^n L Mattbewa P gene P Lvle Jr OcnemI 


Theodora A B ngbam Alexander Hnn e Ford Bbeta 
^ Ide Dorr Thomoa B Green and otbera 
SHORT STORBS-Uatiufieent fietkn evwy month 
abort stor ea w th a hatnan Arlneae to them a 
brendth and vital ty audi an yon w It End nowhen 
elee 

In refamary The Oooanmlng PUmc a gnat 
tragic love atory of aca life wntten by Out mantcr 
narratuT of aea atorcs James B Oeanolly when 
Rooaevett chose to ha the Kl]dinf ot oar Kmry 

The Bleventh Hoar u the nnxt of the famou 
lather Trent Fsydwlegicai Deteethra sa ri en 
the newest deahi dctecOTeEctfoa byBdwln Bahner 
Vox Popnll Vox Dene by Caew Dey in n 
hnmor atory of great chum end bogcnmty 

Opportnn t> by Ecteh Brooke ia a tetae aar 
don c tale of a man who did not make good 
Oder stones by Oarn Merris Benen WOale 
Sarah Joaeph ne B^laes 


O- 1 Offew We want yon to beeemeaeqnintadsrlth Hampton a MegiRHe la thu adverttaMSt 

opormi \Z1TV ^ ^ a h at of OUT contents fw loio Wa wa«t yep to raid the 

mogaalneitadf and Jndge t by Ita contents Send ns as cants oad we will aufl ypa thf moftatoa Ar ORm 
aontha and and yon a photogravure po tra t of Commandlr Peary tm- AlRr lUoag OWM eetfcS Ipn 
beliert yo« will become a permanent buyer 

HAMPTON’S MAGAZINE. 79 WEST SSih SITIilQZT, NEW iTClIlIK 


Every month beat abort stories wntten ly sndi 
well known men and women at Rex Beach Jack 
London Hum Uertea I yon P Bopk naoa Suith 
Josephine Daakam Bacon Moiy R S Andrawa 
Oonvetaonr Morra O Henry XaglnaU Wrtoht 
KaaSaan Perceval Gibbon Rnpert Hnghea lu» 
E WnUiia Fraamoa Guitgin W Pu^on BDb 
Pukcr Bntler Artbnr Stringer CattfinaPnea, Icaty 
Heaton Vone XJaeola OofaU Myim XtUy Oeem 
Fitch and Lloyd Onboorns 
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You Buy Ability, Not 


Material, When You 


Purchase Our Coal 

G>al only starts at the furnace. The 
steam it produces runs ypas •factoiy, mill, 
electiic plant The better die c^ the 
cheaper the steam. 

Pardee is an economical coal. a 

It 8 uniform. Uniformly good. It . ^ 

has lugh stea^g abiliw. It is ex- ““W®* 
ceptk^ly high grade hitumiiiow O 

coal. It all comes from one basin used h 
—in Cambria County, Pa. That*8 tuxers d 
why it is always die same. ^ 





Pardee is carefully in^sected 
and prepared before shipping, 
which guarantees clean, emcient 
steam-produdng coal. This is 
boiler-room economy. 


Ash in Pardee is At the min¬ 
imum. Another point of econbmy. 

On its merit alone Pardee is 
used by conservative manufac¬ 
turers throughout the country. 

Whedier you have a large or 
snujl plant it will pay you to look 
into this. Our mechanical en¬ 
gineer is at your disposal—^with¬ 
out charge. Parbculars supphed 
inquirers concerning 






PARDEE Bituminous GOAL 

RNNnrLVANu G0AL,A.-Ccnc« Ckuvatiy 


T. ». WATKHM, KoosHor 


M/IKE IIP TO SIS Wi t-A 
AS A W ,:CHMAKn' 








































































































SCIENTIFIC AMERICAN 


editor* and Prepiiator* 


No. 361 Bro&dwabV. N*w York 


NKW YOICK. HAlimnAY JANL’AKY i 


WATI TXBIQI IBIP 

W AS It a laal dp«|iBlrlnK protMt of Old 
OLtao, whin lii< lifted hla dlaul hand In 
the blBLkneaji of thu niRbt of January 10, 
and inuiii' the Luallanla ‘ n biow wbiLk 
iBLkud anil ipllnlered her lofty brtdgu and pilot houae, 
7C feit ubuve the aea and rruahed down her forccaatlo 
deck and deck* beneulb, giving them a permanent 
daprettalon of avveral InchuaT For tlnio aaa, and not 
■o very long ago, when the at a waa thu undlaputed 
maaler of the ablp, and whenever Neplnne saw 111 lu 
open the vlala of hla wrulh and uend hla league- 
long rollera ainiaa the drop the proudial ahip of 
the day muai iireda atop at hla bidding If ahe did 
not ludeid turn and lun Ix'fon the lury of the bloat 
Of lata yiara, iiian, hy virtuo of hla knowledge and 
meihaiiltal aklll, hua burn building In ever lui rtaaing 
langtht and breadlha, and with amh riaaeleaa en 
Urgentruia of hunker find holler rnom—he hoa ao 
nultiplled horae-power, and hua railed to hla aid ao 
many Ingenlnua luutrlvaniea fur aiiead and alnugth 
and aofvly, that old Neittune niual for many a decade 
paat have fnriaeeii the huiiilllatlnK da) when lu could 
ao longer hold the deallnlee of the hold aca vo)Bger 
In hla baud, and no lunger auy lu him Thua far, and 
tbua slowly olialt thou go‘ 

Following thu him of ultimata victory which was 
aupplled by the "lAialtanla ’ and ‘Canipaula,’ came 
that wonderful ship of the Hamburg Amerh an Line 
the ''Ueulachland," aud the even larger and more 
powerful ‘ Kalaer Wilhelm" and "Ceclllo' of the 
North Ocrinan Lloyd, ond with the adicnt of each 
giant veaael, man a growing luoatery of the oeoan woa 
ahown In ever Inrreaalng apeed, and a cluoer approxi¬ 
mation In tlmna of departure and arrival to the regu 
lartiy of traiiiitortallan on land 
It waa reaervid for (he ateam turblno to aupply 
the last mecliaolrol device whtch woa to give to wan 
In hla age-lung itruggle with Ihe eleroente a weapon 
of complete victory, lOr In the lomblnalton of alee 
ded by the lateat turbine 
oped a ahIp which has 
demonatraled 111 ability to drive at full ipced and 
all day long Into the heavleat aeaa that the ilonuy 
North Atlantic cyuld pllo airoea her path The writer 
will not eoon forget a notable day aome two wlnture 
ago, when the ‘ Luiltania, In weather which varied 
■leine, averaged for the 
' between twenty-»lx and 
inur During the tuniuK 
!> ten ton anehon were 
■el derrick boona w:er^ 
lied aa If they were no 
le Yet the ahip ateamed 
and with not a rivet 
her hull 

Ilnur will drive her way 
ige after voyage, with no 
tending of a aUnrhlon or 
klosa In iho iillut houoe 
there may come a com- 
> related to tbe length of 
riding down one wave, 
and her forecaatle deck 
drivi'a li.lo a roller, 
Ight Then ll la that the 
Ita nmmont of lupreme 
en Tri feet above wnter, 
met of a aolld Atlantic 

(lueaMon, becaiiae of the 
oaa window a In the pilot 
the itorm wlndowa built 
heavy glaoi port light In 
The itern of tbCrVaa- 
reoedlng sea, and the fora- 
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caatle d*ck waa awash, Jntt at the moment that a 
wave of figantle proportiont loomed up at tbe bow. 
From tbo fact that tbe aolld water iwept entirely 
over tbe pilot house and tbe comiutss stand upon Its 
roof, which latter la at Isait 80 feet above the nor¬ 
mal waterline, thie wave must have been aome 
35 feet hlgb measured from the trough The sea 
waa breaking sud therefore tbe mass of water most 
have had considerable forward momentum Tbe ship 
Itecir was running at half apeed, and met the lea at a 
speed of from twelve to thirteen knots When the 
mass stnick the breastworks aud pilot house, every 
one of the stout wooden storm windows was burst 
in, the woodwork being stripped clean to the sashes, 
and the stout steel framing between the windows was 
forced several Inches Into the pilot bouse The sea 
swept onward, driving a piece of the woodwork bodily 
through a hardwood casing containing a luirtlon of 
the flrc--flghllng apiisralua The ejuartermaster was 
borne back against the bulkhead behind, carrying In 
UU hands the wheel which was tom from Us alandard 
The mass cif wster (hen swept Into the offleers’ ward¬ 
room and stelerooma, SHlng them breast high with 
water—and this, be It remembered, at an elevation 
of 75 feet sbovo tbe normal sea level 
Now, alnce the ship la aome 80 feci broad at this 
imlnt, and the distance from tbe pilot bouse to the 
stem must bo at linul 150 feet, and since. In order to 
roll over tbo pilot house, ihe waves must have boon 
Home 3$ feet In height, at least 4,000 tons of water 
iniiHt have swept over tbe forecastle deck—as anyone 
with a pent tl* sod psd may easily flgure out for him 
self It cannot lie poesiblo that the wave (ell with 
much vertical Impact, or the decks would have rrum 
pled up like sn eggshell, but the momentum was 
Bufflclent to crush the forecastle deck and the three 
decks liclow a few inches down Into the body of the 
ship, leaving them with a pornianent set Dramatic 
evldeiic-u of the enonuoua wtreases to whlih the ship 
waa subjected Is afforded by the slanehlons and solid 
steel bulhheuds below the deck, whit h, In some plum, 
buckled out of the vertical as they yielded b unatb 
Hie load aliove Had the ' I iisltanls" not been built 
of s|H.’clal strength to stand aurh buffeting as this, 
tbe rcaults might easily hove been very serious Indeed, 
and wo are Imlined to agree with her raptain In his 
belief tbst many smaller and less aioiitly built shliM, 
which havu dlsspiM-ared utterly at sen, may have 
been sent to tbe bottom by tho crushing In of llieir 
decks under so-called tidal waves” of Ihese dl 
menslona 

tnviTBUi. nuomHm iir nrrrguiTT woix, 

T HK University of Kansas has InBugiirstcd a 
syslem of Induscrlsl Kellowalilps, which Is 
based upon a brosdiy similar praillee that 
baa already been followed to some extent In 
Kuroiie Some three years ago Prof Dunean of the 
Department of Industrial Oiemlstry directed the st- 
leiitlon of maoufacturers to tbo necessity for grc«(er 
technical cfflclenry, and suggested that this might be 
promot'd If ihe manufaclurlng Interests In the Held 
of Industrial rheniistry eomperatnd with tbe universi¬ 
ties by establlsblng fellowships for research In err- 
lain specIBcd dlrertlonn. At the present time eleven 
fellowships have been estahllahed c( which eight are 
now lu operation A full discussion of tbe sebsmo will 
be found In thn current Issue of the SurcLrurvT, but 
the generol scope cf tbe movement may be gatbersd 
from a consideration of tbs following fellowships 
which ore among those which hare been already eatah- 
Ilshfd 

A Fellowship for sn Invostlgatlon Into the chemistry 
of laundering, with a view to saving laundered fabrica, 
1600 a year with 10 per cent of the profits. 

An Invc-sUgntion Into the Cbemisivy of Baking eatab- 
llsbed by the National Master Bakers’ Asaorlstlon, 
with the object not only of improving the chemistry 
of bread but of providing for the association of a 
trained expert on whom they cpuld tbeeeafter rely, 
<500 a year together with a turn to be settled by arbi¬ 
tration 

An luvcstlgstlon Into the relation between the optical 
properties of glose and Its rbemical constitution, <1,600 
n year and 10 per cent of the profits. 

Thn dtoeovery of new utilities for oiono, <2,000 a 
year and 10 per com of Uu proflla. 

Thn general form of the agreement ealle for an in¬ 
vestigation to whtch tho holder of the fellovrehlp gtvea 
hla whole time and attention, with tbe exception of 
three hours a week which hs devotes to work of In¬ 
st ruction in the Chemical Oepartmeiit of tho University 
I'hr Fellow, who la appointed by the cboorrllor and 
„ other ofllesrs of the university, most have a reputation 
in reeeareh, must bon member of the uolverelty, must 
work under the dlrectton and advice of tbsc Profseger 
of Industrial Chemistry, and must forward throdiib 
him to the Indnitrlal company, tha denora of tha tab 
lowahjp, ijerlodlral reports of tbs prograta of bta^woili 
AM dlseoverlee made by the fellow during the tanase 
of the (bllowehlp become the property of the IndnstHal 
company, eubjeot to the payment to tha Mhisr of Id 
par cent of the Mt profits. Za tha eMfit of any dU- 


tgraestant betwoei) tbs dopota and fiw holtbt', til* 
chanemlor of tha iinivtra^, or hla appoIntM. la nti' 
tnally aooeptsd as arhUfr 
Tbe advantages acertUng from these Mlowriilpa, to- 
rordlng to Prof Duncan, are that tha unlvanity ^ns 
Inrreaaed opportunlUsa for pfomotiag reaearch, that 
it obtains three houra a week of gratvltons and iklUad 
Instruction, that the nwnutactnrur ebtalna the ad- 
vantages of vastly increased laboratory faculties sad 
full library (aellltlea (for lack of which factory re¬ 
search has been most seriously hampered la the past) 
that Ihe manufacturer baa conaiUtaUve advantages, 
since the fellow appointed is at liberty to quetUon 
specialists In the different fields of ehemlstiT, that the 
manufacturer la (reed from lupervlalon of Ui« work of 
research, and that on tbe termination of the fellowship 
he obtains. If he so desires, tbe aervioea of a man edu- 
lated to this particular need As regards the fellow, ho 
i»operatPS In the advanlagea above ascribed to tbe 
manufacturer, he obtalna an Inside knowledge of (a^ 
tory proteases, and he la (reed from the petty inter- 
(urenccB and jealonslea of shop employees and the “pot 
shop" Judgments of factory oiBclals. Moreover, If ho 
niakeo good, he obtains a position for which hla train¬ 
ing during the fellowship renders him peculiarly qual¬ 
ified. 

KInaUy, alnce at the end of tbe three years' term, 
all work done under any feUowiblp must be published 
free to tho publle, the latter becomes one of the moat 
Imporlant bciDunrlarlcs of the new ayitem. The Inrer- 
Hon of this last ilause was at first resisted hy soma 
of the manufacturnrs, but In (h» end tbe donor, when. 

II was pointed out to him (hat a really progreoalv* 
manufacturer would find that three ytara would giv* 
him B suIBclent start of competlton, withdraw hi* 
objections 

THE HOOH Airs BAfilO-jUJTITITT 

T he probable Influence of tho moon's move¬ 
ment upon the radio-activity of tho air la 
brought out by M Paul Besoon ID a paper 
pmienud to tbe Aiadflmle des Sciences 
We find that different authors show great varlsllon* 
in llm radlo-aiUvIty of the air ond M Ucason 
(omludcs that this radio-activity cumes from the- 
Rruiiod, SB Kilter and Ueltul also suppose He mada 
cxperliiieniB In the summer of 18U8 and IDiili and 
showed that tho variation In the activity of mineral 
water varied with thu atnioepberlo prt>asure, bolng 
highest when the pressure lowered Other authors ob¬ 
served the aamo (act When tbe barometer descends 
the emanation from thu soil Increases, and the eou- 
trary But he not loud other varlattona which weru- 
iinaccounted for, and thought that they might eomo 
from the tidal movement of the earth a cniat, which 
was shown In a striking way by M Charles Lallemand 
Ilf the Bureau of Longitudes When the muon posse* 
the meridian It causes a tidal wave In tbe earth* 
trust, snd thu emanation from tbe aoll Is maximum 
at this moment, and via vena, at least sa may be> 
supposed Tbe Butbor’s obaervatlons lead to the fol¬ 
lowing coni-luslons As regards atmospheric pressur* 
alone for a one-hour tost which Is -eonstant with rola- 
lion to tbe moon's passage at tha meridian and thn* 
excluding the monn’a Influence, tbe ndicHmUvIty In- 
creases when the stmospbeiio pressure decreases, as- 
ebuve noted As to tbs Influence of the moon, we find 
that at a constant barometric prsasura, tbe activity la 
maximum for the passage of the moon at tbo meridiais 
and minimum fur the pateage at the other aide The 
author hopes (o make a more complete series of ob¬ 
servations In order to establish bis hypothesis If th» 
law of variation of the emanation coming from thw 
earth could be establlabed, we would ascertain tbiw 
principal cause of tbe variation of tha air's radlo«otlv- 
lly Should It be found that the moon’s movement 
canned changes In tbs radioactivity cf the air, w» 
would have tho proof that the moon has an Influeaco 
cn tbe chan gee of weather, acoordlng to tbe popular 
belief, this being caliaed by multiplying or lessening 
the centers of condensation of watar vapor, outside of 
air prassure eflecta and oUiera. 

Mr T H~ivedbsrg has aucceetM in obUlalng by 
ultra-vlolat radlatloM, eonoldal Kdallonf of variou* 
netala In dUfarant liquid^ The melnl to be pulver¬ 
ised should be pertscUy freed of soy surface oxides-' 
After betog covered with the eolnttoa In. a flat hotri, 
K la expooed from abovs to the radiotloas of qnarts 
gbMS merenry lamp. After a few mlnutoa the Uquld, 
when observed in the nUnrinleroaoope, shows t^ 
cfaaractarlatle aspect of a wBoUal solqtlan. DtOerMit 
meuis and aolattohs thow s rather ditferetit hellailor. 
Thus silver, copper, tin and lead won toqhd M b* 
quite readily pnlverUed colloidal oMutMlH, wiarea* 
pJatlnida. glnmiaiom, and cadmium aheiar etdff a vefr 
slight. If an/, pulrerimitlod. The eidperittAIM' ear¬ 
ned ont teveMKMtdiia with. Mad ahd ittndCdMd td^y 
In water, but in a nqmfee* ether' ibllrtlMi% «*d 
shewed that' the magnitud* and fiambtr oi ftttidm 
may be very ,4HCerent, aiererding to tbg c gBd tt k sM tf 
the caan pulwiretion balag-daii a»» 
of tho idveaL 
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Iw toalpped with MdUilita of not Ions thmn 1,600 
tudlO'iMnror 


A Mi oOttnlotia* of IM ooni mm, each enrryliiR 55 
tou of coni, wM noontly hnuM ■ dliUnoo of 116 
nlMo oTor tho Vlrstnlnn Rnllwnr In I bourn. 11 mln- 
ntno. Tho looomotlTO, which U of the Unllat trpe, 
welihod. with thn toiulnr 481,000 pound*, and th<9 toUl 
wtlfht of tho train waa thtmfon orar 1,100 tona 

b vlow of tho eonttanal Imprormnent which In tak 
inc ptaeo In tho marine turbine the outlook for the 
earir Inataltatlon of the marine ma enslne In ahipa 
(tf lane power la not rtrr pranlalng Parbapn the 
future of the latter Ilea la the diraotlon of email high- 
npeed anglnaa generating current to be need on alow- 
apeed electric motorn direct connected to the propeller 
ahafia. 

In the leoent placing of a memorial window in Weat- 
mlnatcr Abber to Sir Benjamin Baker, a fltUng tribute 
waa paid to a great engineer and a precedent waa ea- 
tabllahed which In tbla age of technical achlevamenu 
mnat meat with nniveraal approval The Ublet reada 
'‘in Mamoir of Sir Benjamin Baker, Civil Bngineer, 
Forth Bridge, Aaaouan Dam, B 1840, D 1M7 ” It la 
probable that the aerlea of wlndowa, of which thia 
forma one, will bo reaerved for commemoration of 
other lUmoua engineera. 

The waiahlp baa alnadf anrpaaaed the ocean Uner 
In apeed and ahe la rapldlr overtaking her in alaa 
The new Drltlah armored crulaer “Lion” will be about 
aa long aa the "Oceanic ’ and of the aame beam aa the 
“Hauratanla." At full apeed, propelled by 70,000- 
horao-power turblnea, ahe will make from 29 to SO 
knota. Vlth her eight 12-inrh guna carried high above 
the water line, her four amokeatacka and two tripod 
maata, tbla great Bhlp will certainly preeent a moat 
formidable appearance 

The raaUy extraordinary Inrreaae In the power of 
reciprocating englnea due to utlllalng the ezhauat In 
a lowpreaanre tnrhlne will be undoratood wben It In 
borne In mind that In expanding atoam from aay 160 
pounda to a 28-lnch vacuum, over 90 per cent of tho 
axpanalon and over 40 per cent of the reduction In 
tempemtum occur below atmoapherlc preaaure, or uy, 
from about one pound gage to about one pound abeo- 
Inte It took the low-preaaure ateam turbine to recover 
the heat energy thua loat In the exhaiut 

We ondaratand that the Brlllah govemmeal la favo^ 
able to the conatmctlon of a ahlp canal acroaa Scot 
land from the Firth of Forth by way of Stirling, Loch 
Loman, and Loch Lnng, to the Firth of Clyde The plan 
propoaed calla for 36 milea of lake navigation It la 
eatimaled that the work oan be completed In nine 
yeara at an expenditure of about 9100,000,000 If the 
canal ba built to conform to naval requlrementa of a 
minimum depth of 36 feet and bottom width of 148 
feet, with locka to match, the government will be pre¬ 
pared to oo^merate with private enterprlae 

n» ImproTument In roadbed, rolling atock and pro¬ 
tective aignaling on American rallroada la ahown by 
the Bureau of Railway Newn of Chicago, wheae ra- 
tnma abow that 340 roada operating over 163,000 milea 
of railway have not killed a paaaenger during a period 
of one year. It Is true that toward the close of 1909 
there waa one of thoee curlona epidemics of accidents 
which east a shadow over this record, bnt the Immun¬ 
ity mentioned above showa how vastly we have ad 
vanoed over conditlona of ten or flfteen years ago 

A o oat i' mi baa been let for the imnoval of the fallen 
portion of the Qnabee Bridge which now Use In a 
tangUd mass npoa the south shore of the river Ac- 
rordlng to press reports the stsal Is to bs severed for 
rsffloval by means of a mechanical entter, bnt we do 
BOt place much credence In the statement, for the rea- 
aon that Uie obviously Ideal method would be to use 
the oxyJiydrQgen or oxy-aoetylene flame, whose ap- 
paratna Is so portAhje M to render U Ideal for setting 
UP In the many dUBcnlt wl^ would he nacee- 

mrr 

Oe mp mulwe leste of eeuelldatlon and Hallet loeo- 
agoUm over mouatala gtiMsa ou the SoUthem Faolfle 
‘BhlhNir,' under gfaaOflr cuudltloaB of aervloe, have 
itpUrghUmade o fla e talsi la ttvur of the Manet oom- 
P0«d arw the (da^.hlglifreaBare locomotive of the 
type. The Malkt loeemottve evaporated 7J1 
p0r p«dt ware ewtw pw ponad oMad, ihewed 14.04 
per oeet Mere tea qM# per galkiB U vataf need la 


U.CCTBICI'TY. 

Aaoag the meet Important advmntagea of the 
“Pay-aeyoo-eater" ear la the tact that these 
cars are nfer to paasengera getting on and oB anil 
fewer aecldanta occur from persons stealing rliles 
Statistics have hemi compiled for the Chicago rsU- 
roads whloh abow that aince “Pay-fu-yon-entor" cars 
were Installed the number of aecidenta has been re¬ 
duced 319 per cent 

A reeeat report of the American Telephone and 
Telegraph Company shows that at the end of 1909 the 
Bell companlne owned 3,600,000 telephones, while 
1,600,000 wore owned by compantee under contract 
agraementa with the aaaoclaled Bell companlea. This 
la an tnereaae of 800,000 telephones during tho year 
The system compiiaea 10,350,000 miles of wire, 400,000 
milea of which were added last year Halt of Iho total 
mileage la underground 

A test of Thomas A. Edison a storags bhitery oar 
waa recently made at West Orange. N J Tl*j car Is 
38 feet long and weighs 6 tons. It waa fitted with 
two 714-hone-power moton, and the operating coet 
la aatlmatod at one cent a mils. During the tcsi the 
car waa operated at a speed of twenty miles pc>- hoar 
The moton an operated at 110 voim, and It la claimed 
that a run of 160 miles can be made without recharg- 
Ing the batteries 

It hu been nported that tho Illlnota Tunnel 
Company of Chicago la shout to establish a system 
comiirlalng 20,000 telephones which will be operated 
In competition with the present telephone system of 
the city The new system will ,aake lonnecttons with 
long-distance Independent Ilnoe. The Tunnel Com 
pany put In a system of automatic telephones ten 
yssra ago, but these are to be discarded and replaced 
with new and up-todate apparatus 

Metal filament lamps are now being used on ships 
and railroad cart. Bueh uses were considered Imiioaslblo 
a few yeara ago owing to the frailty of the long fils 
ment required In theao lamps, and It was Huppased 
at the time that they could never be used anywhere 
but on a fixed support and hanging downward Now 
tho filaments are so much stronger that in a recent 
railroad wreck the metal filament lamim In a car that 
waa completely overturned were found to be In per- 
lecl condition and fit for further use In thn regular 
eervlce 

At a rsosnt mseting of tbs Kew York Kleclrlcsl 
iloclely one of Che speakers, Iseturlng on the subject 
of domestic electricity nfirred to a certain bouse 
that had been designed to be heated and llghtec by 
electricity alone The house conulns no chlir loys 
stoves or coal storags room, and the saving In these 
requirements of the usual coal heating system was 
suIBclent to pay fur the entire eloctrltal InstollBtlon 
In regions where tho cost of coal Is high aud wnter 
power la plentiful electric healing and lighting Is no 
doubt more economical than coal heating 

One of onr largo olectrU lllnmlnating comiwoles 
has found a new field for the ronsumpllon of electricity, 
namely, the rhineee laundry A Chinaman was Induced 
to equip bis shop with an olerlrlo washing machine 
and electric Irons, and the photograph of this enter 
prising Oriental with bis rleetrlrally equipped shop Is 
being sent around among Chinese Isuiidrymen, lo- 
getbvr with a letter written In Chinese calling attiin 
tIoD to the advantages of modern melliods In the 
laundry business It will be Interesting to watch the 
succsai of this experiment 

A earefbUy tabulated record of the cost of electric 
wagons and horse rigs used by the Conuuimwealih 
Edison Company of Cblcago has just been published 
It shows conclusively tbat tbe electrically operated 
wagon Is cheaiter than tha borao drawn vehicle and 
when we add to this advantage the fset ibsl It makes 
a better appearance. Is handler, and can cover ground 
In less time, enough has been said to show that lb< 
electrically cqierated wagon is Ikr superior to the 
horse drawn vehicle and will undoubtedly displace It 
Attention should also be called to the fact that tbe cost 
of the hone drawn rig le increasing each year, par- 
tlcnlgrly because of the rise In the pried of feed. ' 

A ttumdseqtara obaervatory has beta eeUb1Uba4 
la Bpaln by Senor a J de Ouillm aar^a^1|9 vbieh 
atmoepherle dlecbdrtaa. both locaraad ditaatpAiw dp- 
leeted grapblcany'gb# aconetlcally A'wlreleis tble- 
gnph Inetnummt te peed for tbjjs ^nrpbee, because, 
each lightaliy dlecbafp fa' ac&mpaaiad by slectro- 
magnetlc wavea similar' ta those need In wtrelees 
telegraphy U there is a itonn anywhere witbln a 
radlni at 600 miles the obterver to notified of the 
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deprieelone that paea over Weatarn Europe ooma from 
the AtUatlo Oeeaa, the new observatory gives me- 
taorologtotg doe warning of the approaching dtoturb- 
aaee. By noting tha Intensity of the sounds pro- 
doeed la the noalver and obeerrlng whether they 
grow more dtotlast or leoe. It to powibla to determine 
tho BgpregiBMto course of the etorait 


SCIENCE. 

UeoL Bxaast B. Bo h snklet on has snnonneed that he 
will enter upon anotliur Antarctic expodltlon Tbs date 
of the expedition has nol as yet been decided 

The Bioakljn PuUlo Ubravy has published a lltr 
tie pamphlet on “Acrunautlrs nr Aerial Navigation, 
which comprises a list or bonks and rercreDcea to 
periodicals In tbe Brooklyn Hublli Library on the sub¬ 
ject of aeronautics Tho list Is fairly roiiiplete, and 
may be regarded aa an excellent blbllogranhy of a 
moat timely subject 

A tyraBBOsanroa has been placed on eihIblUnn in 
the Dinosaur Hall of the American Muaeum of Nat 
iiral History This dinosaur inessuree 40 feet In length 
The jaws of tho massive skull are four feel long and 
ure armed with sharply polnied teeth Tyrannosaunie 
was probably tho largest carnlvurous animal that ever 
roamed the earth 

The Beott expedition In search of the South Foie 
is now assured Tho Drltlah government has prom 
laud 9100,000 toward the 9200,000 wbbh la tli<> esti 
mated expenie A total of between 166 000 and 100,- 
000 baa been raised by piiblir subscription In all 
Ukcllbnod tbo expodltlon will start In Jul> Capt 
Beott commanded the British Arctic expedition of 
1900-1904 Bhsckleloii was one of hla lleuUnanla 

Many attempts have been made to use old news¬ 
papers and other printed sheets In the manufacture of 
white imper, but the removal of tho printers Ink from 
the fiber lias hitherto presented an Insuperable dllD- 
tuUy In a proci-ss recently patented In Qermsny the 
pspor pulp Is treated wlih nlknllne snlutlons of perox¬ 
ides of the metals of tbe alkalis and alkaline earths, 
whloh so alti r the gnwsy part of the Ink that It 
cesaea to bind the lampblmk and other plgmenta. 
Which are then easily seiiurated from thn fiber by 
emulsifying the pulp with gelatinous silica. 

An International agreement for the prohibition of 
the use nf saeoharlne has Istn Instigated by tho 
Frcmh geveruroiinl Favnrahle rosiHiiisea were re¬ 
ceived from Oennaiiy, Austria Hungary Belgium, 
Orenee, Italy, I he Nethtrlanda, Berlugal, Russia and 
HwHserland, and a mei-tliig of delegates from these 
lounlrlns was held In Baris, under the presidency of 
tbi Fn-neh inlnlsUr of foreign afTalni Tim commis¬ 
sion closed Its session on November 19lh with Ihe 
adoption of a formal prolilblllnn nf tho uso of aai i ha- 
rlue In foods and Is-vi rages The French goverumnnt 
will transmit this prohibition In Ihe govnrnmonts of 
the other (uunirles for rstlfientlnn 

A rsoeat German patent dest ribes tbo preparation of 
a c-aailng mass roini>09i>a of slaked lime and water, 
with aniall quautitlea of alkali and a rarhnhydrate 
mo parla of a stiff panto of wcll-slahed lime, eonlaln- 
Ing approximalsly equal ainoiiiils of lime and watur, 
are mixed with I nr 2 parts of a larbiibydralo free 
from water sudi as giitii arable, drxtiin nr sugar, uad 
an equal quantity of a imlnsh or soda salt whlih Is 
decomposed by lltiic The mixture Imcnnu s ns fluid 
as If a large quantity of wnli r bud been added to the 
lliUH, but noon snllillfles and n taliiH Ihe form of any 
mold lulu whleh It In poured If about 2 parts of col 
lulost wikhI pulp nr other fibrous malcrlsl are added, 
good ''iillalloDs nf wood and Ivory i-nn be- made 

Tho iBYssUgsUoD of ibi- speetra of tho plnmin, 
wbli') was begun at low ell Oboirvnlnry In 1'in3, has 
been cenllniu'd The n-sult of recent work Is given 
by V M Slljilior In a bulletin Jiisl Issued Bllpber 
found a romblnntiun of dye-s whleh rendiers the senst 
Ilvene-SB of tho eoiiimeri lul dry plate fairly unlfonn 
Into tho red as fur us to waeee length T OUO be-yund 
whleh point It drops rapidly, hut is suflie lent at A to 
i-ecord faintly that llnei In Ihe prismatic solar spec 
Inim Wllh tho alil of this |>late the- siieitm of Jiipl 
te-r Balurn I'ranus and Ni ptnni have- now heeen pho¬ 
tographed wllh gruater eilenslnn Into the red than 
any previous photographli nr vlsiinl obse rvntlons and 
a number of lines and bands haen been dlscovirc-d 

Tha best Is one of tho most valuable of e ultlvated 
plants Tho rod garden varieties furnish saeory labia 
Vogetablees, the largei forage liee-ts fni-m an excellent 
toegl tor cattlee, and thn sugar be-ul Is eiim of the- prin 
Hpal Bourcoa of sugar and alcohol Thee use fuliienes eif 
this valuable root has now been Incre-asod by tho pro- 
dnoUon of an edlblee flour from sugar beets The des- 
Ifoatlon of sliced sugar bee-ts (ZiiikarBrhiiltxcIl Is 
already praeHlseed In Germany on a very extensivo 
soale but tbs prcxliirt Is emplnynd nxclnslvoly as fad 
dor for cattle In Uelgliiro, however, a meal Is now 
made from dried beets whleh, acc-nrding to a paper 
road before the recent chemleal congress In Is>ndon 
h) onMroly fron from tbe distinctive flavor of tbe be>et 
and Is suitable for use in making takes, puddings, and 
pastry As It eonlalns ahont 66 |s>r rent of sugar tl 
can often be subaUtnted, with advantage, fur sugar, 
In somewhat larger quantities Thn procesMs of ilea 
■rcation and grinding not only cost loss than the- ex 
traction of sugar, but preserve- all the sugar of the 
baot, part of which Is rejeet(>d In the form of molassea. 
In tbe process of sugar making. 



Scientific American 


Iamvary ^ 


A NEW ERA OF THE AMERICAN LOCOMOTIVE 


TWO REMARKABLE ENGINES 


ireirhJiw thp point loo for to «T that ihf- ThU hM bMit done In both onitaM br nilllflw tho the bIglHirMnira to tlw loW'pnMin oyHiidm, tk« 
hi- inromotUMi hin'wlth llluitmtcd. one grunt length of boiler spnce nlforded by the nrtlcuUted bent ao token np by the ■tenin nerving to oMb ennn to 

T and lb« other for freight eervlce, marks lyitem of ronatrucUon A# will b« seen from onr rnlao the bant energy of the totter Ytonlly the fnoan 

n tho development of the Ami rican steam aeellonni view, the boiler proper termlnntee above tho paan tbrongh n large neat of tubea, aronnd whloh the 

This is iMirtlcularly irus of the paaa«n hlgb-preaaure cyUndera. The ahell. however. Is ei faod water li caused to clrcutate and to ntoed to thn 



The most powerfnl paaaenger leeoaietlve to exIatence^A new type 


ger locomotive, with whlih, by tho tntrodueiton of the 
Mallet artlf-ulatod piston. It has bocome iKsinlble to 
haul heavy fast iMumenger trains which witb the pres¬ 
ent type of locomotive, It la nonesaary to run In two 
MV lions Moreover, so powerful Is this unginu that It 
tan haul over the heavy grades of the mountain divl 
slona transcontinental trains which at present call 
fnr the aaslstanro of an extra locomotive 
The Mallet articulated freight locomotive is already 
tamlltor, but the 
claim to dislinc 
tion of the truly 
mammoth affair 
recently built 
for the Santa Te 
Railroad Is 


tended forward to the low-preaaure cylinders, and 
within It are placed two neats of Are tubes, through 
both of which the hot gases pass on their way to the 
smokestack The flrat of those Is divided by a dia¬ 
phragm Into a superheater and a re-heater, the sec¬ 
ond forms the feed water heater 
Now, In (he ordinary locomotive the gases, still very 
hot, after emerging from the front ond of the fire 
tube, pass out through the smokestork and waste an 


boiling point, as It travels from the tank on the tender 
to the boiler 

The advantages of tbis system are that not only to 
n much larger percentage of tho heat energy of tho 
fuel turned Into uaeful work, but the supei^beatlng 
and re-heatlng enable the well known economlea of 
compounding to be realised to the fullest extent As 
a ronseqnnnre the coal consumption per tnn mile has 
iMHn reduced by enproxlmately fifty per cent, ten per 
cent of which 
Is estimated to 

l^^llllllllll)^ 

beating, fifteen 
per cent to hed 
water heating, 
r end twenty-five 
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JfAHlTAltV I9I& 

PUTTING O 

Twlea Mcli imr mlUloni of ton* of ihlpplnt In Nuw 
York Hubor M lifted to a iMiclit of over tour feet 
•nd dmppnd tiM Mina dlitanee bj the tide Thia 
MW work la done In every port to n crenter or leaa 
detree, lluy a man baa envlonaly conaldeied thIa 
onormoua eapendlture of power and raeked hla braina 
tor a meana of pulUm It to valuable aervtce How 
over, the work done by the tldeo la enormona only be- 
eanae of Ita vut extent and herein Ilea the delualMi 
whloh many an Inventor haa failed to diacover until 
he baa devotad mnch thooght and time on evolvlm a 
tide motor The work done In ralaint of the "I.ual 
tanla,” for Inatanee, which weigha 40,000 torn, repre- 
aenta an cxpendllnre of energy of only ilxleun hone- 


Sdentllic AmmricBii 

LD NLPTUN 

la utUlaed to operau a aerlen of platone pumping air 
Into a compreaaed air tank The rompreaaed air tank 
and four paira of cyilndera are mounted on the main 
float The pliton rode aro connected at their outer 
enda to the four fioata and when theae noala are rocked 
by tbo wavea they aerve to reciprocate the pUtona and 
pump the air Tbla action taken place regitrdli'u of 
the direction In which the wavea are travcilug Iwcauae 
the auxllllary lloata extend In four dlrectlona 
An entirely dillerent method of utlllaing the force of 
the wavea la ahown In Fig <. Thia conalata of a large 
crib placed In the water and having one end open an 
that the wavea will waah up over the door of the crib 
ea they do on an ocean beach At the back of the crib 
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E TO WORK 

rock to and fro the pinion la rotuted flrat In nnc diroc 
lion and then the other, and ihu motion aervea to 
pump air Into a tank The ulr from the tank oiieratea 
a pneumatic motor which In turn drivi-a a dynamo and 
generntca eloctriclly In order to pii-mli the floala to 
awing about In any direction without dniigi r of fouling 
the anchor linca one of the fionta la mounted on a 
awivel wbleh li aocurely anchored Uy mi ana of ra» 
tact whcclB engaging contact ringi on the awivct the 
electricity generated la conveytd to a pair of cablea 
whiib extend to the ihorc 

Thu conatructtiin ahown In Pig 4 dependa for 111 
operation on an entirely different principle It la well 
known that the wave dlaturbanee of th< nrean dooa 



Fonr aovel methndi of ntlllfing the power of the wavea. 


mroie ou nmn to woix 

are a pair of curved deBcctlng walla batore which la not extend to any great depth and It la the relative 

placed a triangular caalng provided with a aerlra of motion of the aurfare wattr with reainfi to the water 

awlnglng doora or vaoea. When the wavea waah up at a ronsilderable depth that Ih made uae of In thia 

the floor of the crib they cloae the vanea agalnat the raae to generate power A float le prodded from the 

caalng and divided by tbe prow of the caalng are dl center of which projeeta a nhuft niti>d at Ita lower end 

reefed agalnat the deflecting walla. Tbe rear of the with a act of radial flna When the float la rocked hy 

trlangnlar caalng la opened, permitting tbe water to the wavea the ahaft tenda to nmaln vrrllral owing to 

flow through aa the wave recedes and atrtke agalnat theae flna Mounted on the float are a acrlea of cylln 

the rear facea of the vanea opening them to the pool- dnra provided with the luuol platona which are con 

turn ihown In the lllnatratlon Tbe vanea ora geared nected to an cilenalon of the vertical aliaft jiiat re 

to a icriea of ploton roda which operate tbe cyilndera ferred to, and while the platona remain viriiinlly flacd 

to nil a rompmaaril air chamber. The latter, by meana the cyllnden are reciprocated upon them by the rock 

of a pair of air motora operatea a dynamo and gen tng of tbe float The platona serve to < In iilate oil 

erotoa alactrlclty which may be conveyed to any de- through a rotary engine which In turn drivi a a dyna 

aired spot and ntUIxed mo and thus generates electricity When ihv wave 

Fig. 1 ohewa a renotrucUon almllar to Fig. 1, making motion becomea too violent an elect iically.<iiieraipd by 

mo of tha rocking of two Soots. The floats are binged paas permila a portion of the oil to clrenlale withont 

fo oaoh athor and am earrlm a rack adapted to engage pamlng through th motor and thus an exenaah u onoed 

g ptatm ttwoted on tha Otbor float Aa the floMa la prevented 


power, thia being dno to the tact that the tide acta 
vary olowly, taking alx houn to rdloe the veoael to a 
bolglit of fonr feet 

Howaver, than Is another fom of energy dlsplnyed 
hr the ooaoB which la far more powertnl than that of 
the tide, and bon thero appean to be more opportun¬ 
ity thr-caOtarlfig a portion of this power and devoting 
It to pnaUeal noo. The waves at the ocean on not 
ie dsHhonte on ttdoa and tbd ohlof dUknlty with 
whleii tho tavoktor most coBtend la that In time of 
slorte thor dovalop mtlraly too mnoh onargy and nn 
opt i» wreck Us atecUmt 

In the aeccoitlaatlng aagikrlng Cr# Utastrote acaac 
Thepat eCMtrtfctlcnc wItMl .lim hCoh dcvlcad fler the 
autNoe d obtaining powdr find (ha wavea. that 
riiowft tn Fit. 1 eoaolato of a Urga aonan float o« 
wUdh tho prinidpd ttodbabta U nfnmtad. tHakod 
, Id Ikfi hoft tiro faux amtilbnr flootoaotl the roekiag 
fis^hornofitbo awdlittloa odd tho ■da flod ad_ 
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roauei iatal rionuM w uot. 

Darinii tb« year Juat i loam) ranulderable naval ootlv- 
Ity baa been luanlfented abroad Not only bavo tbo 
prlnctiwl naval powera adoplod laran proKrammea of 
ni'w ronetrurtlon and made Rood progreea with thoao 
already In •xlatence. but the mluut powers have ghowii 
In a prarlUal manner bow wldiepread a hold llin 
Dreadnoiiahl lover liiw uken on the mind of the world 

Oront DrIUln durlna 1909 baa flnihlu-d Ibo last of 
the trio of bnltloBhlp-i minors of tho Invlnelble' 
typi, of (be delnllo of whieh readers of thu Btirnrmr 
Antuii *•> art already fully aware ihroiiah the appear 
nnce of the ‘ liillLXlble’ at the Hudson Pulton relebra 
iloiiH The Ilirt-e batllesblpa of the I90II-7 procramme 
-till fpIlerophon,’ Temcralro" and “fluperb"— 
haw all l»oen lamsed Into servlre They are of 1«,<100 
tons, 700 more than tho "DmadDonKhl." but differ 
only In having slxtenn 4 Inrh 31 pounders for tholr 
anti torpedo armament aa eompared with twenty-four 
12 iKninders Tho end of the year saw also the romplo- 
tlon of tlK lialllesblp Vanguard,' of Iho 1B07-II pro- 
gruinine whl'h was turuid out by Vlekers, Sons A 
Mazliii In the retord tliiio for any ahlp sines the 
[ireaduought herself, of IP nionlfas The “Sf VIn 
rent and Collliigwood' comiiletlng the 19U7 * trio, 
will he lomnilHsIniied this spring All aro of IS,3B0 
tons, and have len 12 Ini h ''.0-callber guns (the main 
armament of the others Is tl callberB) and twenty 
4 Inrh rapid flri »oapons. Tho thh kneaa of the main 
blit Is n'dueed to ITi tnihea In thefts ahlps rompared 
with II Inches In the nurllor veasela, but a larger 
nrea of ihe hull Is protetted by thlik armor Other 
vessels passed into serrUu during the year Inrlndo the 
unarmored > rulser ‘Huadicea," of S 300 tons and Bfi 
knots, designed lo ael as inolhor ahlp' to the do- 
slroyer lloUllas, a number of 33 knot deetroyers— 
■Afrldl" (whirh had lo Ik aeespted at 33 7S knots) 
"Cruaadir,' “Amason" aamcon,” "Maori.' "Viking' 
and ‘iiulu A nuw lyin' of suhmarlnu has heon rum 
pUited Thla la the 1)1" of 6«0 tons, whhh showed 



unusual spend submerged Hhe Is fitted with twin- 
Hfniwa, and has a steaming radius of 4,000 milea. 

The veasela launrhed during tho ynar are thn hat- 
lleahlp ''Neidiine.' of 20 2C0 Inns, with tho same arma 
iiionl as thn earllnr Dreadnoughts, but so arranged 
that there Is a broadstdo of the whole ten heavy guns, 
and the arniurod i rulser "rndefatlgabie,'' 19,000 tons, 
carrying thn same battery aa the "InvlnrlblM,'' but 
longer, onabling a wider arr on either beam to bn 
eovenid by tho wbolu eight 13 Inch guns A nurolier 
of amnll rrulaerH and deatroynra have also been 
launibod 

Thn<o new hattleshlpa have been commenced They 
are the 'llorcules,' "rolosaua,” and "Orion," of the 
ssmo dlsplacemciil as the "Neptune,' but with the 
Uve 12 Inrh guu turrets arranged axially The arm¬ 
ored cruiser Mou,' alao laid down will bo of 26,000 
tons and 2K to 20 knots, and will carry ten 12 inch guns 

(lermnuy lias had a record year In naval uonafruc- 
tion Hbe has completed her first two Dreadnoughts, 
the ' Naasau" and "Westfalen,'' of 111,600 tons and 
armed with twelve 11 Inch and twelve 6 9-Inch guna 
IVilh ships exceeded 20 6 knots on trial, althongh dn- 
signed for 19 Pi Tho nrmored cruiser “DInrhor” has 
been commissioned aa flagship of the High Boa Tloots 
iriilscr squadron Thla vessel cannot rank with the 
lirlUsh 'Invlnclbles, but she la neveiiheleaa a power¬ 
ful ship, dlnplniliig 16,600 Ions and steaming 24 6 
knoia iiu trial Her armament conslata of twelve 8J 
Inch Slid eight 6 9 Inch guno, and her main belt is ft 
Inches ihlik Tlie battleship "Rheinland," stater to 
the ''Nassau ' Is now running her trtala, and the "Po- 
Boii will follow tills spring 

Five large battleships have taken tbs water during 
the year Three of these are battleahlpa—the "Ost 
friesland" “Thurlngen," and "Helgoland," each of 
20,000 tons They are the first Oermaa ships to be 
armed with ISInUi guns Krupp’s having built a 60- 
callber weapon firing a 9Rl)>ound ahell. Twtfvu of 
these guna will be carried aa well aa a similar num¬ 
ber of 6.7 Inch In armamtni at least, therefors, thrae 
•bijw wUl bs grsatly superior to any British ship yet 


latinchod. The armored orutoer "Von der Tau" baa 
also been bunched. She b of 18,700 tuna and WlU 
steam 26 knots, her annament oomprbtag ten llilnOh 
and a secondary battery. It U beUeved, of 6ft-lBeh 
guna The erntaer “Q" following toward the oloee o( 
the year, b a sbter ship 

Two ainaU ernbrnrs, the "Kolborg" and “Malni," havo 
been completad. They an of S.ftOO tons, earry tenr- 
toen 4 1 Inch guna, and steamed 27 to 88 knob on 
trial The completloii of deatroyera conttnnsa a fac¬ 
tor of naval strength in which Oermnny leada the 
world Her twelve vsaaeU of the 1908 pragramme an 
In rommbalan at a time when tbooe of the Brltbh 
programme for the same year an only being bunched 

Three battiMbIps have been bid down, alnilbr to 
the "Helgoland," but oquipped with tnrblaea. They 
ore the "Braati Frithjof,” "Stnats Hildebrand," and 
"Ersalx Helmdall" Tho armored erulner "H.” of the 
1909 programme, was bid down In Deoember, IBOS, 
In advance of the orthodox date Two more amall 
rrulseru, twelve destroyers and some submaiinss have 
also been bid down 

All the French battloships of the "Dsnten" ebia 
hsve now been bunched They are of 18,400 tons and 
will carry four Ift-lnch and twelve 9 4-lnch guna. Ad¬ 
miral Bouo de laiPeyrere, the new Hlnbter of Marine, 
has done much for the benefit of the naval service 
The neat ships to be bid down, two of which will be 
started at once, will be of 83,400 tons and wlU carry 
twelve 12-Inch and eighteen 6 6-lDch gnni 

A Bbrt hoa been made In the re-creation of the Rua- 
slan navy, and four battlcshipa were bid down at the 
naltic yards on Jane 16th lost, where they will be 
built under the supervision of the British Arm of John 
Brown A Cxi Their names aro "Oangut," "Petropav- 
lovak," '‘Sevastopol'' and “Poltava." and on a db- 
placement of 23,000 tone they will carry twelve 18-lnch 
and sixteen 4 7 The dcsl|med sliced b 33 knots. The 
two Black Sea tiattlssbipa,“Andrei Pervoavanni" and 
‘ Imperator Pavel I" have been completed, as well aa 
Ihe small armored cruiser ‘Tallada," 7,900 tonii. The 
former aro 17.360-ton vasaeb. carSgrlqg four 13-b(b 
twelve 8 Inch and twenty 4 7 Inch guna. 

The progreoa of Tapan ta difliciilt to follow, owing 
to tho contradictory reporb that emanate frnm that 
country However, two badteshtpa have been bid 
down—the "Kawachl" and “SeUsu," of 20,800 tone, 
anned with twelve 13-lnrh, len 6-lnoh and twelve 4 7 
Inch guns The "Satsuma,' bid down In 1906, has 
been passed Into servlre Dtepbolng 18,860 tons, she 
carries four 12 Inch, twelve lO-lncb and twelve O-Inrh 
guns Mttib dIBIcolty b found In turning ont ord 
nance fast enough to supply new sblpa, and the arm 
ored rnilserti "Ibuki" and "Kurama,’' laid down In 
1906, are atlU delayed by thb cause Two new cruis¬ 
ers, the ‘ Hukl' and "B" hove been bid down. On 
18,660 tons they will carry six 18 Inch and fourteen 
6-lnrh guns, and atnam 26 knots 

Among the lesser powers Ibly has bid down four 
brge ships. The "Dante Alighieri' and 'Cavonr' 
dale "Leonardo da Vinci") will carry twelve 12 Inch, 
and the ''Michael Angelo" and "Onl11oo4blllpl.’’ It b 
reported, eight 14 inrh Austria has bunched throe 
batthwfaliis nod proposes to build four 19,000-ton vet- 
seb BS soon os fliuncbl difilcnUles have been over 
come The Oral of the three Spanish ships, the "Bs 
pons," has been commenced, and will carry eight 18- 
Inch gone on snch a low displacement as 14,760 tons 
The Brasilian "Minas Oeraeo,” with twslve 12-Inch 
has been completed, the "Bao Paolo" h nearly ready 
for triab, and the "Rio de Janeiro" has recently been 
bid down The Argentina b going to have two 
batileehlps built, and Chile one A Chinese nsval 
commission b touring Europe with the ultimate object 
of placing order! tor three 16,e00-Uin ships; Turkey 
has sent Admiral Qambb hock to Bngbnd with In 
atrurtioas aa to the ordering of two battlaefaips, and 
Greece has allotted five milHon dolbrs for the pur¬ 
chase of an armored ship from an Italian firm. 


HOW AH AXATIVH MAT FIID HAUHTI OOXHT. 

Thinking It a budable ambition to ho tho first ama- 
Uur to find Halby's oomet, I have been working with 
my Sifr-lnch teleooiqM for several weeks trying to lo¬ 
cate It I have not learned aa yet that I am the flrtt. 
but being confideit tbat I have succeeded in finding 
it I have thought that other amatenn might like to 
know how It might be dooe Since the easy mstbod 
here described may also bs employed by amatenre In 
other simpb stodlea of the begvena, I have gone aome- 
whot into detolb. Dasplts tba tact that some astro¬ 
nomical Journab have aaid tbat it would be eome 
Ume before the oomet In qneetion eonld be eeen in a 
small telescmie, 1 have tho word of a promlnont as¬ 
tronomer that it ean now he seen In even a ftdnek— 
proridod, of courae. Oho knows wbaie to dtreet hb 

Be the first protjea b to giserfUn tbo pootUon of 
the comet There aro verr Ihw aSstoui* who have 
teleocopea aouated wRh ctrdaA. Sonoo ira must 


adopt a pim that win enohla w t<f.,fliid Jt wHIjr 
omaaobaMo. oouse R weald M gg ebw talk 


TOM A W M Os w , we nag find tbo right aaoiBiloa and 
deoUnotloa given for everr other day dnrlM laanaig 
■Bd FMnaiT. The data tor tho tatorttedtato dajo 
eaa bo eaillr dednoed by fairing half tho diflman of 
any two alternate days and adding U to tho laadtag 
ot tho provtoue day Next wo need a good otar otlea. 
Uptmi’s b the DM raeommended In Toonro Aatronomy, 
and U the beet for the average otudeuL Boeh a star 
atbi should be one of the first books ownod by on 
amateur Almoet any good Ubrary eon fomUb you 
with snob an atlai U one b not alioady at hand. Tboa 
with the ephemeris before yoo toUaw the oooise ot 
the comet from day to day by trodng tba right aa- 
censlon and deellnatloa on the map. Note the day 
when the readings flrtt eome near to eome prunlneat 
star This will be tba Ume to put the mothod to triaL 
In ordar to know exactly how near the comet wUl be 
to the etar, consnlt the Naotloal Almanac or any other 
source acceaelble to find the R. A. and Oeo. ot iho star 


of the ataro. 


Taurus, so I bsgan In good sea s o n to make my trial 
The evening bafore I made four earatnlly oanstruotad 
charis of the sUn vlslbb In my field of view I 
used my 46-iiower eyepiece, and thb meant obeat 40 
mlnntsa or 41 mlnntae ot aro. In the field. TTpten on 
pern 14 gives the R A of Aldebann os 4 hr 80 min., 
and tho Deo as -|-18 degrees 19 min. The R. A. of 
the cornel im thb day wss 4 his 80 min., end the Dee. 
-I-16 degreea 66 min The R A b the same, and the 
Der places It 23 min. eouth ot Aldebaran Thb would 
bring It within the field ot view ot the teleaciqie. One 
ran astlmata quite accurately the number of minutes 
pf arc within the field of view of tho teleeoope by 
sighting It upon some object whoae sbe b known. The 
moon b suitable for the smaller powen It b 38 



min ot arc In dbmeter Epsilon Lyraew may be ueed 
Cor the higher powers. The two prlnolpal stars of thb 
double (In reality a quadruple star) are 3 min apart 
My 800-power preeenu a field of vblon of abont fl 
or 7 min. Now If the pobr axis of the teleacope 
Is pointed exactly to Pobris, It would be aeoamary 
only to make one map of the desired area and eotl- 
moto the 88 mtn dUtance to the eouth I had my 
tsiescope, on this particubr evening, directed from a 
seonod-story window and was not sure ot my exact 
polar location, so I drew t)te four maps, hoptng to be 
more eerUln of lacinding the comet within the Hat 
In mmking inch obeervatlona snd trying for a deflalb 
locatlan north or south, east or west, one must bear In 
mind tho fact tbat an astronomical telescope Invsrb 
the object. A little study with the moon, whbh can 
also be observed with the naked eye, will help to 
straighten out thb matter Now after making these 
tour mape on the evening of the S9th, I planned to 
obeerve carefully the next svenlng to aee it I hnd any 
object In view not viewed the night before Bat tho 
evealng of ihe 29tb was dimly Ulninlnatsd by the omn- 
tng rising of the moon, whita ths seemid evening «ag 
much darker, and I Mund many new stars in vtaw 
WhUe ] bad thus pbnaad to bents tlw*eoast by n 
process of addition (and thb Wbul* hnv« been tbs 
more dsalraUe as It would bavs^^lsd a moro care- 
ful scrutiny) I dscidsd to bofc fbr It the next qrssdng 
by a procees ot ellminatba 8b tm the svsalng of th# 
toth I carefully mads four naw maps of the same 
arses like those shown to Um angyaring ogd made 
about two wortn ago- BMitsthtoj Uks Stoty or apw* 
rnty stan apptw (a tbs ontt. After several evanl^ 
one etar oa the mapa faRM to gp pa a t aiatn> t todl- 
catad thb pgtfUoa by a ndan abeb. Bo t cone t adeg 
that ftb vraa the oootot rDava atopa vsttM ft ty 
dutch taialtted w tty a ffatttaaai ipdniBafttoV. . Ad 
tt appaaittd ta my tobMttf R ttad aaiNM* aagMttdldto* ^ 

aetmbdto a tU ta «8*ttb 9fb ta MW 
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lalCM, CtUon aod WmIUkiKw, lylni tn or adjocoiit to 
tfa* elt7 tt Bwmio, WMh. Tho projeet !■ o Torr oM 
oao, tbonch It bM 7ot p r oKri med no torthor than tho 
■oftiraaent of rlgUmf^rax, tbe formal adoptioo of a 
tnojoet bj Um War Dopartmont and lu tubmiailoa to 
CoBCrem, and oertaln local mcaanroo now In procnaa 
tor ttaa taltlBC of fnnda to aid tba •ovemmoni In tbe 


Tba canal la to be a Joint anterpriaa, to tbe coat 
of wbleh tbe lOTaiiimeat and tba loonl community will 
ntUmataly cootrlbuto about equal ebarea. Tbe local 
ckunmualW baa already acquired and delivered to tbe 
United BUtea tbe rlabt-o^way, ooatlnc about qtSO.OOO 
It will excavate tbe channel at a coat of about |1,000,- 
000 Tbe rallroada, atreet oar companlca and city will 
have to ooaatruct bridfae and other croaainga at tbelr 
own azpenae, ao that the entire local outlay will prob¬ 
ably toot op about 11,600,000 The (ovemment will 
baud the look and eontroUlng worka and a power 
plant. It wUl alao build tbe entrance worka and taka 
care of certain other feature! of the project and will 
maintain and operate tree of toll the completed work 
Tba coat to the govemmant will be about |il,600,000 
Tollowing are aome of the benellta of thia work 
which JnatUy Ita eonatmctlon and which alio Juatlfy 
a divlalon of the burden between the government and 


It win be of great value to tbe navy by clring an 
admirable traah water waiting boaln for veaaela laid 
up In ordinary time of peace Puget Sound wlU ah 
waya be an Important naval rendeivoua, and tbe Navy 
Yard la only 18 mllaa from the canal entrance. 

It wUl give a much needed expanelon to the harbor 
facUltlea of UUlot Bay The practically available 
frontage on tbe Bay doea not exceed 6 mllee, and a 
large part of tbla la In the hande of tbe rallroada. 
The opening of the takea will give fully ton tlmea 
greater frontage than at preaent, and much of It belter 
iltoated for public convenience Tt will make accea- 
alble extenalve altea enltable tor manufacturing ootab- 
llabmenta The arena at preaent available, where both 
raU and ahlpplng facUltlea can be had, are extremely 
limited 

The completion of the canal wilt give much needed 
anchorage grounde for ahlpplng Many veaaela are 
laid up during tbe winter, and owing to the eicoMlvq 
depth of water In Pugot Sound, auitable ancboragee 
are very ocarbe Not only will tho lakee afford better 
anchorage graundi, but they are free from the deetruc- 
Uve eSacta of marine life which la very active In tbe 
waieri of tbe sound The hulls of veaaela will autfer 


■uboqnooua timber eonatmctlon. which cannot be de¬ 
pended upon for more than a year In tbe aonnd un- 
leoa the Umber la "treated," bi practlrelly Imperlab- 
able In freeb water The ehallower deptha alao wlU 


The lakea are, of courae, entirely free from tidal 
fluctuation, which on the eound baa a mean range of 
10 feet and an extreme range of 18 feet The fixed 
level will be a groat gain In oil shipping opera! lonu. 

The foregoing advantages are of a general charac¬ 
ter, bnt there are othere of a purely local obaractsr 
tbat are very Important 

Tbe coot of drayago In Seattle la large bocanae of 
tbe extremely nnevan topography of the city and tbe 
abemce of good grades leading up from tbe preaent 
water front The canal will Bank the bills, dlatrlbute 
trel^t thronghout the city and rednoe tbe coat of 
draynge. It is estimated, by 86 to 60 canti a ton. This 
•avltig win in a taw years equal tbe local contrlbu- 
thm to tho coat of tbe canal. 

Tbe lowering of labe Washington to tba level of 
Lake Union will drain all swamp areas around the 
■hone of the lake, raUeve the valley of Block and 
Duwamlah riven of tbe llooda of Coder River by turn¬ 
ing the latter stream directly into tbe lake, and will 
make the wluUa mn-off from,tbe Lako Washington 
and Codar River woteraheda (680 aqnare miles) avaU- 
abla ter power at tba look ilte. Drainage, flood protec- 
Uoo. and aooeaalbUlly to eblpplng win greaUy enhance 


eoBM flrtoally a great dock In tba vary heart of tbe 
elty. 

The Mooval of tbe natural barrier between the two 
lalM aaA the eot^tUahineiit of a eoaneetlon with the 
Motifl WlU iflreatly onlarte tbe Held of pleaanre boat- 
lag which already plays a large part In tba Ufa of 
(ba loeal eonualrnKy. Boom tear Is felt tbat the pro- 
peoed cbaaiig qrtn detiaet toqai tbe natural beaoty 
of Uke Wkoktagton, but w canful ualyula of tbo 
qwMtoa shawa that tba 'adtoet wflj be locpare^ble 
•fttk « perM, of jtwo a* three WIU iWnR 

to laipirovqflMttti^flB (hr aa ttMw «9l U bar bftfeiaUa 

iH > Mi »p a| im. <• l«* flMt.wlla, 


ScMHHo Amefican 

lAamber. TV large lock or chamber wlU be oboto 
800 tost long by 80 tost wide and 86 tost deep aad will 
take any veasel likely to vlalt Puget Sound lor many 
yean to come The little lock will be 160 feet long 
by 80 feat wide aad 16 teat deep and will be used by 
■mall cnft of all deoorlptlaoa, the number of which 
la very largo and npidly Increasing. Probably 90 per 
cent of tranafen of veaaela will ’« tbrongb ibla look 

The entire atnctura will rent on an excellonl toun- 
dallon of very hard, tenacious blue clay of groat doptb 
It wlU ba built of reintoreed concrete and ateel and 
will embody tho beet features of modern luck con- 
Btructlon Tbe controlling works at the lock will con 
atat of a power house by which the entire flow through 
tbe canal will be turned to nae. The groat reservoir 
formed by the lake gives complete control of the run- 
off and diatrlbotea the flow quite evenly thronghout 
the year The revenue from this power will return 
about 14 per cent on the coat of the plant and will 
Dearly pay for the future opentlon and malntanaucs 
of the canal Tho problem of malnleuanco will be 
greatly aimpllfled by the entire abeence of sediment 
In the water and consequebtly of deposits In the canal 
and the neceaalty tor dredging The physical problems 
Involved In the building of (he canal are of the aim 
pleat chancier 

This canal boa been the dragm of Seattle ever since 
It began Ita exlatenco, but tho rapid growth of the city 
and tho great variety of Intennla affected create opi)o- 
altloa here and there which has ancceeded In delay. 



TUn great salt water lake wlU form an excelleat 
harbor for kylog up naval vesMle and will 
Increase harbor ftwotage of Seattle 
TRI LOU 'WAflHIgSTOg URSL 

Ing the work much longer than ehould have been the 
case It la now expected tVt tbe projnot wUJ bo com 
plated within tbe next three or tour yeera 


Tba ■oyto KadeiaaneBl. 

Btandini flftb among booka moat In demand during 
the week ending January 18, 1910, as reported by the 
Circulation Department of tbe New York Public LI 
bnrlea, la "Tbe SclentUlo American Boy," by A, Hua- 
■ell Bond Thla endoraement from the boys them 
■elves counla for more than tbe many favorable re- 
vlewa tbat this book has recelrad Boys are not In¬ 
fluenced by the erlUclama that appear In roagaxlniie. 
nor to a great estent by advertlaiimenta Tho fact 
tbat they frequently call for a book at tho library la 
ovidonco that they thoroughly appreciate that par 
(leular work "The Sciontlllc American Boy” takes 
up the story of a group of boys wUo built tree buU, 
kg cabins, cavea, brliigee water wheels, tents, tramp¬ 
ing outflta, etc. A sequel to this book baa Just been 
published, entitled "The Sclentlflo American Boy at 
School," which oontlunea tbe atory and tells bow to 
make a variety of thlnm. Including dama boata 
glMtog macblneg aan dlala, canoag and nmny new 
devlota for outdoor recreation 


The Carreat ga p p te meat. 

Some Curtis turbine driven nnlta of 14,000 kilo¬ 
watts capacity are In coune of conatruetion at 
Soheneetody Wbmt 14,000 kilowatts means b shown 
In the Current Supplement by Illustrating the amount 
of eendenoad water required, coal eoaeumed, etc. The 
subject (rf marine propublon by elactrlo motore b 
preaantad. Loelen ftonmier deorrlbea nn antomatlo 
naeblne tor retlaterliig letters A method b do- 
aerfbed tor tv handling, Iranaporttng and evnporating 
-«t li«M hydraqaa tor Uw Inflation of balloona Mr 


Albort UOyar, tbo woll-known anthorlty on oonontey 
preoenta a paper on the poesibllltles of tV naea of 
minarol oib mixed with ennereta The treatment of 
dlsoaao by Injecting Into tbe blood the serum, or wa> 
tery part, of tbe blood of on animal that hoa been 
made Immnna to that dbeaoe b popubrly dlocuioed 
by Dr FYlta Meyer Dr V Grain contribntca an excel 
lent article on the miniature art of Nature and 
Science Suggostlons are made tor observing Halley a 
comet. Dr H A Gina writes on tbe opllrsl method 
of studying Immunity to bacterial dloetae Many of 
nir readers have no doubt wondered bow an ex 
likrcf can really prove that he roarbod the Pole, In 
view of the recent Copenhagen decblon The method 
of examining an explorer's notes and ascertaining 
whether or not be reached the Polo is excellently pre- 
Rented by Profeeoor J Hsmmon Smith 


(9)dtrtr£0ttond^tcc. 


THY BUD tawt BBXU 

To the Kdllor of (he StixvTiFii AMEnieAV 

Mr H Miner of l.umbcrton, Mloe, has Inserted an 
article In your valuable paper, the Bt icvriric Amssj- 
1 \N of November 1‘Uh, 19U9 coniernlng the cauoM of 
breaking of springs He also relaltm tho breaking of 
bandsaws, whlih b a very Important |Kilnt to over¬ 
come, Oe it b a well known fort to all who use band- 
sawB that a naw after running a tow houni becomes 
longiT In the back edge on account of tbo botk preo- 
sure from the saw guide which gradually brings the 
tunslon more and more toward tho teeth or oswing 
edge 

If any little enuka exlat by reaiion of Improper fln- 
bhing they will certainly lucrcooc and thi flaw will 
break if the mAnufaiturcrs of bandmuii would study 
this matter they would soon And out that th< fault 
lien in tbe canlcsa way of making the steel and prn- 
l«rlng it tor a saw 

Manufacturers who have won nputntlons for mak 
Ing bandsawm In smsIU r hIk-s ns from Im h to ^ 
Inch, are looking (or too great n pniflt and (orgol to 
make uee of I hi snnii Rklll exerted In making band¬ 
saws for exhibition 

Hy an avorago approximate cHtlmate a % Inch band¬ 
saw will not run long enougb to wear lor one-half 
doocu flllngs hefori It Is broken In ho many placet 
that It is Impossible tu make any nior>‘ use uf IL 

Chicago )( Jouagseif 


A CDEIODI PSEHOXIROII. 

To tho Kdllor of tho Bi ifvtikk Aucaicat 
While driving along llin sbnro of Canandaigua Lako, 
In the Slate of New York, on Tuesday, January Ith, 
1 observed a curious natural phenomenon 
The tem|>eraturu of tho air was nix degrees sbovn 
scro, a light norlhwest wind blowing and the bright 
snn of the aftcriiiHin occasionally olmi ured by the pres- 
enra> of Urge and low hanging cumulus clouds. 

Tbo gurflice of tliu lake was covertd by vapnr lauacd 
by tho difference In temisraturo between the ■•old sir 
and the romiwratlvuly warm water This vaiH>r rlsl 
ble In the form of a elnwly rising, dense, while mbt 
gathered In spou In msBiks rising higher than the sur 
rounding mbt An llii>ae moiwv' of vanor reoihed a 
bright of some twenty feet they appeared to take on 
a rotary motion and rnniicd tbcmoelves Into columns 
slowly rlalng until Ibtlr siwxea met the low lying 
clouds, where they spread out lu a funnel shape ex 
actly os do wnlsr spouts The columns varied from a 
foot to possibly ton feet In diamclei, some nf them 
ascending In a straight Hue and othere bent Into fan 
tastlc curves by tho action of lliu wind I saw a groat 
number of these mbt whirls during a drlvs of somo 
two hours, revering a distance of ten mlliw along Ihn 
lake sboro, and as they rormed and drifted slowly 
acroos tbe water lllumlnaliMl by tho rays of Ibu act 
ting Hun, they were a beautiful and tu ino a unique 
spectarlo 

Can you toll me If aimibr phenomona are often ob- 
OorvedT jAMfH a 1 j,f. 


Speaking lioforo the Royal Society In London on thq 
subject of magnetio storma Mr G W Maunder super 
futendent of the Solar Doiwrtment of tho Royal Ob¬ 
servatory, Greenwiih said that magnetic dblurbancea 
were In some way connected with tbe rotation of tbe 
sun iiiMin Ita axis It waa clear that, bcaldea sending 
ns light and heal tho sun sent some kind of Influence 
which came only from certain portions of the surfacn 
and came along closely rootrlrted Ilmw They found 
there was a tendency for magnetic disturbances to 
take place when a sun spot bad got to a deflnlic por¬ 
tion on the sun's disk If they took It that tho indu- 
ence that came from the snn and struck the earth 
came from the center of tbo sun spot, ihi y would be 
nble to calculate bow loug ft had taken place, and, 
aaanming tbat, they found It would lake about twenty- 
alx hours to come from the sun, a dblance of 83,000,- 
000 miles, to tV eartb 
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A GREAT OPEN-AIR 
TELESCOPE 


BY PROE 5. A. MITCHELL 
COLUMBIA UNIVERSITY 



hUH )KH>n • m ti*d In (li>rni>ny 1 
puriKHw tbii making of aiitrnnc 
[liIhlilonH to the iiubllc of thp hi 
I’nllMl HlnleB has roiKialedljr 


A iiiiilrHNl of ihU iii'w Oorman lolotwopc at Trop- 
tow (mar [torllni with tbt* hIghiMit dovolopmont of 
AtnorliHii nianiifaiiiiri' pruvm of tho grentcat Inlcreat 
In Ibo Vorkoa trliainiiH (hoc H(iK\Tiri( AMaait tv On- 
cemlHT Ji'itli ivn9l wn liavn a groat Inatrumnnt givnn 
otrr li) ixail rnaiarib, handivd by a carpa of uxtwrt 
nalroiionivni Inadvra In Ihiilr apwlal llmvi of work 
Prof K K Harnard la thnm wllh bin knon oyn for thn 
ninaatiromnnt of Ibn |ioBl(lnna of romota, atar i liiatora, 
pU , for tfae dopirling of alight planotary dutalla, or 
with Ihu hnlp of thn pholograpbU pinto for tbn nor 
trayal of Mara on a largo ai-aln Thn groatngl living 
authority on rionblo alara I*raf 8 W Durnham aponda 
two nighta oaih wiv'k with thn gmnt 40 Inrh n fraelor 
Tho dirmtur. Prof K B Fnwt. taVua raro of tbt *|wc 
Iroacopic aide of aatronomy by photographing the apnc- 
tra of atara for thn dotprmlnlng of Ihoir motlona In ihn 
lino of alghi nnd by day limn thn tclcwoiie la made 
ttae of to Icarti of liitnnvitlng pho- 
noun na about iht< ann Thia grvAl 
teliwt'oiKi la a modnl of pnglnenrlng 
pcrfpptinn with lla groat tiibi' and 
manalvp imrla rlaliig floor nnd ro- 
totlng dump It la mnunlpd In 
what Ip known oa thn o(|iiatortaI 
form 

Hut bow ulBprnnt la tho Troptow 
loleapfliH'' Knuled with other ptir- 
IKWPa In tlow, It la nut iieroaaary to 
have oxiH'rl atlenllatH to keep the 
IpIpicoini uiiployod almoat every 
hour during Ihe day and night 


la done away wUli and the tele 
arope la naod In tbt oi>pii air' Thla 
Ihrn brlnga aunielblng radbally 
now In the old wltuie of aatron 
omy, aomi'tblng tnllri ly dllforonl In 
the eonatruitlon of a gn-al telo- 


lavor that make II a moat Inl areal 
log toloacopo, ^*•’4 taken tu 

Tho dlreclor of the Trcpiow Ob- 
aervBlory, Dr V 8 Arrhenhold, by 
bin mdlcal Ideaa eaine Into opiKtalllon with tht Qor 
man nclentlata who rldlruled thn Idna of plaelng In 
tho o|ten nir wllh no proletilon from the wind a great 
tube Bkit/in feet In length neven feot Inoger than the 
Verkca telenrope (ttj feot) Rut iindaiiDled, Dr Arch 


In (lermany hav yreat height it b«Ame iraaaible to houao tho luleacopo 

Ing of antmnouiy by taming tho dong tetoaeoiM] tabe Into a horliontal 

ubile of the hnav iHialtlon and pulling over it a rhaap portable bouaa 
IS repeatedly fol lly ualng the tulescopo In tho opon ale It beeame pooal 

ig BilnntlflL llnoB bln to entirely eliminate the great dome, and thereby 

(unity to eniulato nave again more thouaanda of doRara. The result of 

I telescope (say) them plans were that Or Aichenhold was able to 

build the rompleted Inatrnment for the modeat aum 
clewopc at Trep- of 162,600 Of thU sum $11,(00 was spent for tho 

. development of kns, which was made of tho celebratsd Jena glam 

greatetil Inlcreat ground by the uld-eatabltabed Brm of Steinblel, In 

'll Anaait tv On- Munkh The lent la 27 inches in diameter, nnd la nn 

Inatrument given exi-ellont one 

i corps of expert The radical deimrture from old-eitabltshed forms In 
,1 llni-a of work Lllmlnatlng the dome has many points tn Its favor 

keen eye for the b< aides Ihe mere saving of money, and also many 

uta, star (liiatora, dmwbaika Aa la well known to natronomom, the 

iptary dutalla, or lempcraturo of tho night atr U continually falling 

ilntu fur the nor (eepeiially In the early part of the night), and It la 

Ifl grcatnal living Imposalblo to have the air In the Interior of thp dome 

Durnham spends at the mme temperature as the outside air This 

40 Inch n traidor cauana the heated nlr to poor ont through the altt 

rare of tbt spec of the dome, and nlao producos currenta of air In the 

rsiihlng the a(iec- Interior of the telescopo tube llaelf All of this makoa 

ilr motlona In the “bad seeing,' and a distortion of the telescoph Image— 

clcacoiie Is made the bane of the oxlstonceof theprotesaionalBitronomer 


It U necesanry to drive the telewmpo to mahe tt wove 
from east to west, otherwisa owing to ttae earth’s rota¬ 
tion the object would quickly more from the Held of 
the telescope tn the Treptow teleacope both obnerrnr 
and Instmment moat be moved, and the details of how 
(bis Is done by a H horse-power motor rognlatad by 
clockwork can be seen In the smaller lllnatratlon. 



enliold ivrsovered and Anally succeeded In (ollocting 
sufflrlonl funds fur the erivllon of the largest tele- mak(!a It the sport of overy pamSng wind, and oven t 

■rope In tho world And tills, too In sclentlDc Oor slight wind Is apt to net up a vibration In tbn tele- 

""tuv' arope, eapeclaily so when the tube la ao long ta tn the 

Tho front )«ge llluatrntlon ahowa the Truplow tele- Arrhenhold uleempe, whioh le eupported not In the 
Scope The old equatorial form of mounting waa do- middle, aa tn the ordinary telaocope, but entirely nt 

iwrtid from, for thla requlrea that the eye-end of the one end Though the vtbnitiona may be amall nnd 

leleieoiie he raised through o tertical diatancs ap- Impsrrepllhic to the eye. ittll when the telanoope la 
length ol the teleacope tube In pointed at a fixed atar the Immesae magnifying power 

lead and one near ttae bortxon of thn long tuleecope would make even the all^teal 

-ry cxpenalve ulevatlng Boor run tremors readily visible and would spoil the use of the 


View taken tuder the nwnnUng, aknwtng tiieeleetrle metan lor driving 

A euAT om-AU migoon. 

with th( Qor Dr Anhonholds plan of doing without n dome sllml- 

of placing In nalna moat of the eBetts of sir rnrrenta, for there U 

I wind a great no "dome effect." os aetronomera caU It. and the air 

uger limn the In the telescope tnbe qnickly taken the tonperntore 

led, Dr Arch of that outside Here, then. Is a decided advantage 


ollocting Dut unfortunately the teleacope being In the opao air 


ThU nicessliHiud a vi-ry expensive elevating floor run 
b> ekvtrir molors (fttiwrim AntaicMt, December 
2Blh, l#oP) Dy swinging the toloscopi- tnbe In n great 
fork and eniplovlng suitable counterpolset Dr Arch 
enhold waa able to ha\c the eye-plcee near the center 
of motion nnd run th-' tricaropo tnbe upward Into 
the sir The drtalla of this will be readily teen by 
referring to the lllnstrallon This eliminated the ris¬ 
ing floor nnd saved mnnv thouaanda of dollara. The 


Antnicait, December Instniaienl for accurate work. It would aeem that 
oseopi- tnbe In a great for the Important reeenrehes of the exact astronomer 
interpolset Dr Arch the open-air telescope would be a fUIure, but fOr pub- 

-piece near the center tio exbibitlona only tt ta another story The almcmn 

po tube upward Into nf dome and rUlng floor eltmlaatse a great anoant 

II be readily aeon by of the expenaa, and the modest amonat of the popular 

Is eliminated the rla- subocrlptlona can be aU put Into the oonstmctlon of 
anda of dollara. The a teUacope thua obUlBlug a much larfer liiaUinnaBL 


low forkrvl mounting with Its heavy movable parts The telescope la ralaod a atar by 

placed on a solid concrete foundation insured a stable of a 1%-horae-power etatrle Botof U eider to keep 


I the whole construction bod i 


tba teleacope potatad corraeUy tt m ealvtttt oljaet, 


The actual expenaa of running the navy of the United 
States for the past Bscal year amoontad to MS.TMJlOO 
In this sum la Included everything, from the pay of 
enlisted men to tho repairs and equlppage of veaaela 
And the veaaela include the tugs and receiving ahlpe 
as well as the battleahlpe. 

Tho battleahlp "T-onnet ticut," flagship of the Allan 
Uc fleet, may be taken ns an example of Ibe coat of 
keeping a vnsael of that type In service The pay of 
oIBcers and enllotod men attached to this vessel with 
the ether expenaea amounted to more than 1780,000 
during the flscal yonr Just psaeod The Atlantic fleet 
In that period Included sixteen flmt-claea war veesela 
rll.. six of the ‘^Connecticut" type, live of tho "Deorgla" 
Claes, and tha othem ranging from 13,000 tons to 11,500 
tons. The average coat of keeping a vessel of the 
"Oeorgla" tlaaa In rommlialon. not 
Including repairs, la 1677,500 a year ' 
The closaos below the "Oeorgia" re¬ 
quire expenditures ranging from 
*533,000 to *604.000 While the llg 
urea will vary for the aaino veaaela 
In differeut years, the coat changes 
vary llttlo from year to year for 
the same class *10 521,000 waa the 
total cost for running the sixteen 
ships of the Atlantic fleet for the 
poet yonr There wore twenty- 
three flmt-claas battleships In com- 
mlaalon last year, and the total coat 
of keeping them In service exclu¬ 
sive of rtqmlra, was *13.035,000, 
making an average coat for running 
them *5*2,084 On all these ahipa 
the repairs amounted to only *100^ 
486 

It might seem strange, but It la 
a tact nevertbelcaa. that It ecsta 
more to maintain a crnlaer tban It 
dona a battleahlp There were ton 
armored crulaeri In cainmlaalon 
last year, the total coal of mnnlng 
t the lelMMM. amounting to *7.160,600. or an tvor- 
, ue pf’ ^ P, *716.060 

It srould neem nt the present time 
that there le to be no limit to the 
Increased slae of future battlashlpa, and naturally 
there wUI be an Increased cost of running expenses. 
For Instance, the latest baUleahipa to be placed In 
comuUaiott, the "Michigan” add the "South Carolina," 
each require a crew of 61 oiBcera and 818 men These 
veaeli are of 16.000 tope displacement. Tho next that 
will ho ready for service are the "Delaivare" and "North 
Dakota," oaoh of 10,000 tons dlsjilocement Kkcb of 
these flgbtlng crafts win require 66 officers and 87* 
m«i Then will come the “riorWa" and "Utah," each 
of a nernial dlaplaesmeat of 21,826 tons. These mdh- 
•tera of tho sea will have In tholr respeettve eemple- 
menu 00 offleera and 864 men But we have sot reaeh- 
sd the latest vaasete yrt. Tho ountracta b^a already 
been let for the "Arkansas" and "Wyoming " w^ n r e m- 
ber ibe 'Vregon" of Bpantab AmsHcan war tameT 
^11. that ta only half . hatilenblp besMta thssa. nay 
dlsplaee 18,000 torn laieh, with a orsw of ipsa, 
and 16 oflhmrs to oommand. 

The Philadelphia Rapid TisosM Ounpaay ruporta 
that on oertalu of ifa Unas la that city abw fha M r"- 
doetbu of "payao-yothenter" atraet aaro, tha luBbar 
of anddeuU to parsqu haa daoraaaad 7* Bar east. TMa 
muarimble ehaaga tg attclbutsd t« tha anaanHtaat tt 
dnaad doers and ^ laakia* tt tMfsaotMg fug pa* 

ttasua to ttt oa tt 6C ttHw Ao tsttatt tttttML 
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AMERICA’S FIRST AVIATION MELT AT LOS ANGELES 

DETAILED ACCOUNT OF THE FLIGHTS MADE BY THE AMERICAN AND FRENCH AVIATORS 

The lint eTtatton meetlni to be held In thli cmintrr drome wu located a few milea from Loa Angelea. It Cunla and Willard the flml day Moeere llcacby 

opMed at Loa Angelea, Cal, on the loth InatanL Ixinla waa not an Ideal place tor flying eince it waa not level, and Knabonahue, In their dirigible balluona, flew 200 

Ranlbaii, the raeord-fareaking French aviator, waa prea- One end of the Held waa at a conaldorably higher elo- feet i|bove the grand ataod against a wind of 10 lo 12 
eat with two Farman biplanes and two Dlerlot mono- vailon than the other and tho machines were, there- miles an honr Paulhan made bis Initial flight of 8>i. 

planes. Amerlea waa represented by Qlenn Curtlas, fore, obliged to fly qnlte high In order to pursui- a minutes at this time, covering an csllmatcd dlstann- 

C. F. Winard. and O. K. Hamilton, all of whom flew level course A hexagonal course of 161 miles waa of <I4( miles In the second flight he reuulneil alefi 
CnrtiH blplanea. The field that served as an aero- used Only a few short lllgfaU were made by Messrs 10 minutes. HU third flight lasted 29 minutes Ue 
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■Mm dubliig Bt the (rud etaitd ud Jnit elMrtn# the 
haiuli uf the epectmton, be llnw out of elfbt over the 


Ob the Mrond dar the dret fligbu were made by 
Paulhan, who look out hie new Farman biplane and 
drove It thrice around the course in a sllff wind, said 
to be of 18 miles an hour veloclljr, which was blowing 
from the sea Ntil for rartcty he uiounied one of the 
tiny Blerlot monoplanes, with which MIscnrol had been 
altemptlng (o get off lli<- grovind lie had no dtiBrulty 
In flying II In Ihe wind that was blowing AUliough It 
bobbed up nnd down and was towscd alsiul like a small 
boat on an nngr) w a i'anlhan flew about the Held and 
HCteral linns swept |iaet the grand stand, performing 
varloiiH inaniiiMrs and rising to on ostlinated bright 
of JiMi lert rhi h|M!ctalors gate a sigh of relief when 
he Anally landed atross the Held from the stand lie 
was HOOD mil again with his Farman biplane. In which 
be qulikly disappoared from view far to the north 
Shortly after be reappeu-cd over the trees of a nearby 
cam h, nnd frequenll] ihargisl at the grand stand, 
tuniliig aside Just In time lo clear tlie spectalora or 
else to sweep over their heads Thit flight of about 
S4i inlles IsHlrd 21 nilnuti'S and 12 sneonds It was the 
fourth night he had made on the serond day of the 
misting Afier Ihiulhan’s flights, Mr rurtiss brought 
out Ills Hhidiim rarer, whleh la fitted with an R-cyllndcr 
unters’ooled motor of fiO liorse-iiower Mr FiuiculUl 
I limited on board with Mr Curtiss, 
shot into the air for Its slierd test 
After diwrllilng a wide drele In front of the grand 
Htniid furUBS Hew around file eoiirao at a spe-ed fig 
tired out by Ideiit Paul IbHik, of the Army Hlgual 
Corps—one of the Judges—at over forty miles an 
hour Vaiilhan Immediately slarled a flight Al the 
samo time Messrs Willard and Hamilton started on 
thiir CurllsH biplanes In front nf tho grand stand 
Ciirtlin followed them a few moments after with Mr 
rilfford Hannon ns a passenger 
All four maihines were flying al 
the name lime a speelaeln well 
worth seeing HauihHii landed a 
few mlniiies lab r, took on one of 
bis mishanles os a paiuienger and 
twhc (Inled the eourse as readily 
as hi had done alone 

Curllss established a new start 
Ing record and also a record for 
landing but Willard beat Curtiss 
In Ihe latter lesiiecl Ciirtlss start 
ed from n marked squaro of 4iKi 
squaru fecet flew niiec around the 
field In sometliliig over two iiiln 
uiss and landud i xai tly on Ate 
square from whleh lie started He 
broke hla own record for starling 
by gelling off the ground In S.v'i 
seconds after a run of but 98 feet 
Paulhan required 12% seeonds time 
and a run of over too feet h I j i 

The great evuut of Ihe third day * 

was Paullian's successful nttenipt A 

St bmaklng the world's rneord for 
altitude The existing re-curd bad 
been made only six days before hy Hubert Latham at 
Mourmelon, France, with his Anlnlnetti monoplane, 
and was 3,444 feel Paulhan started In front of Ihs 
grand slend, and heading north, bu went steadily 
upward In clnle-s until he was nearly a mile high 
Bo high did he fly that to the eyes of (he oulookers 
the machine appeared the merest speck In the sky 
After ascending some 4fl mlnutua, ho iwinled his hi 
plane once more toward the earth, and came down at 
a much greater angle and In about one^lxth the time 
(7H mlnuteal Tho registering barometer on his ma 
chlno registered 1 6J': meters or Just over 11,000 feet, 
so that I*aulhaii had apparently beaten Ijithani's rec¬ 
ord hy some 1 POO feet lie was given a great oration 
upon landing The lolal length of the flight was 63 
nilDulee 46 1/0 soeonds Paulhan s height, as meas¬ 
ured from the ground, was nfflcUlly determined at 
4.186 feet 

The fourth day Paulhan gave a good demonstration 
of the weight-carrying ability of hla new Farman ma¬ 
chine which is much smsilsr and weighs 23C pounds 
less than the regular Farman blplanen. by taking up 
his two assistants Malwon and Mlncaral, and circling 
aevtml tiroes around the courne with them. Cnrtla 
circled the lourec ten times In 14 minutes 641/6 sec 
onds. Paulhan tried to beat this time and failed by 
five seconde only Previnuely, he made three lapn In 

6 181/6 carrying hie wife as a passenger After cir¬ 
cling the fli-ld ho alighted readily In the marked-olt 
square from which he started In another flight of 

7 mlnittei' duration he carried Mrs Ferris at a pan- 
sunger. He again resorted to his sensational methods, 
flying low over the grand stand, making sharp turns, 
etc Hamilton. Paullian, Cuiilse and Willard quall- 
flrd In three-lap flights (nr all events The flnt named 
iiiadi' a flight wllh his vertical rudder Imked, In order 
1(1 show that this rudder docs not have to be used In 
connectionthe balnnclng planes, ns is done by 
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the Wrli^t brothen when they i 
to correct Its traa 
ThU comUned openthm of the eqttUtbrlniMnalBtaln- 
ing devloe with the vertical rudder In one o( the 
strongeet claims In the Wright patent Where pMuo 
warping Is employed, it la nacewnry, In order to piw- 
v«nt Ihe nlewlng around of the maohlne, when the 
plane U warped to a greater angle. With baltnoinf 
planee like thoee used by CurtiM, the reelstance lo- 
aerted at one end of the machine la os great as at the 
other, the conseqaence boing that the vertical rudder 
doM not neceiMrlly have to be used. Thia flight with 
the rudder fastened demonstrated very well the dlffa^ 
enre between the two syalcma Mr Willard again flew 
once around the course and landed In a meanured 
square, thereby winning a prlM of $160 Pnnlbtn win 
presented with a $600 silver cup by enthusiastic citi 
sens of San Dingo The next day be made a croee- 
country flight of some 16 milee to Ban Pedro and back, 
circling above the revenue enttera In the harbor and 
iMilng greeted with (been by the Inhabitants Panl- 
han also made 6 cinutts of the course with his asMst- 
ant in IfllA minutea, and afterward flaw twice around 
II alone In the DIerlot monoplane Hla (Mteat lap In 
the latter mathine was done in 1 48, which eqnaln a 
speed of 3414 miles an hour Ourtlas made the fast 
cat lap of tho course In 1 12—a speed of 43 46 mllM 
per hour Subsequent to a race with Beachy, Knaben- 
shue made a lab In hla dirigible la 6'10 2/6—a rate of 
18 4 miles per hour Hamilton tried tor the slow Imp 
prUe and succeeded In making one circuit of the counc 
In 7 36 2/6- n speed of 26 7H miles an hour The time 
of Willard's slowest lap was 8 111/6 Hamilton made 
a 12 minute flight for altitude, reaching a height of 
r.3fl^ focL 

But very Utile flying waa done on the sixth day of 
the meeting, owing to wind and rain The Held was 
wet and muddy, but notwithstanding this, all the ayl- 
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alors got off the ground without much dlflkiulty and 
Disdc a few short flights. Pnulhnn attempted to boat 
Curtiss' ten lap record, but ho was unauuceasrul WII 
bird and Hamilton also made an attempt at this rec¬ 
ord, the latter covering the 161 miles In so 84 8/8 or 
at an average speed of 317 mllM an bonr HIs- 
caroL Paulban'a assistant, made a brief eshlblUon 
flight wllh a Bisrlot monoplane In landing, the ma¬ 
chine tipped to one tide, causing Ihe wing to strike 
the ground and break off The accident was binmed 
upon tho substitution for wing warping of the movable 
ends of the tall, which normally move together and 
act as the fforliontsl rudder By moving tbHe ends 
of the tall In apposite dimetions, the traasTime equil¬ 
ibrium can be malntnlned fairly well under ordinnry 
conditions, sithougb tbls method is not so pooltlve ts 
that of warping the eUags thamselvee. 

Sunday January 16tb. but tew flights were made, as 
tbe weather ntiU rmnalned inclement Tbe following 
day, however, Paulhan attempted to btsak Farman’s 
record of 4 boura and 17 mlnatas. After remaining 
atoft 1 hour, 68 mlnntM, 27 8/6 seconds, durUig whkb 
time he covered 76 6 mllM, Panlhaa was obliged to de> 
Bcend on account of a look In the gasoline tank. He 
therefore did not come wlthla SH hours of equaling 
Forman's record HnmlltoB also flew during some of 
the time that Paulhan was making bis endumnee 
flight He kept at a lower level and made 11 clreulte 
of the course, but was oUlged to stop on noooimt of 
motor trouble Curtiss lowtrnd bin time tor tsa laps 
to 23 minutss, 46 2/6 secoads (46,71 mils* on bonr) 
His fastest lap was thrm senoads stowsr than Ua bert 
provloui clrctUL Paulhan coTMOd ton taps in 26 61/6. 
Beaehy mode cos lap tn hla dfrlglbls In 4-674/6 
(16 46 milM an bour) Tltto wag tbe tantset lap 
scored by any dirigible during the meet -the 
Olll-TKiacta biplane, wklck In vet^ mack Uke tbe (^s^ 
ilH, and whleh was oeMtnetdd hr tw« giBOwBtS 
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ld„ wuMa atmiilL htManpii M Sth it 
the gmkd( b(A wan tgUy iannsMltil la Mrttag ■ ilM ’ 
abort Hubpa. Ifr; CUtord Harman toads gahaiflttMMi 
■Iona la Ms kmr Onftlm amAka. 

Tneaday, Jaasur ibth, is botaworthy tor the tong 
eroaeeoantry flight at Hoaa. Panlhaa, who flaw tb 
"Lanky" Baldwia’n mnoh and bank, a dlstaiiee at aboat 
47H mllaa, la 1 boar, t mlnotm, 4fl 4/6 aseoada. la tba 
conne of thin flight he rone to a height of 2,120 toot, 
aoeordlng to tho raglnUrlng barometer carried in tba 
biplane Host of the time he wiw at a height of be¬ 
tween 1,000 and 1,000 feet During the ratam Jsa^ 
itey, which was made In about 22 mlaoten, Malhaa 
had to light agninat a rather strong westerly wind, and 
yet be la lald to have required only ahont thran ml» 
utM more reinmlng than he onmumed In flytag to tba 
ranch Probabty at the clevatloa at which ho wae 
traveling he dM not encouater aa ntroiig a wind oa 
was btowlng OMr ths earth. 

January 18th was given np to tbe makliig of a mun- 
ber of flights with passaagem. The weather was pe^ 
feet Hve tor a puffy wind In the early aftMimon, 
which later died out altogether About 2’I0 Pi U 
Paulhan started on a orms^Muntry flight with his wlto 
as a pasaenger After drollng once around the field 
he left the eontne and headed directly toward the 
oceaa. He flew at a halght of aeme 600 feat to Ho- 
dondo Beach In the oouiaa of hla flight he paaod 
over several other nelghhorlag seaside reaorts. He ra- 
turaed mfely after S3K minntee, having eerared over 
20 mllM acrOM country without dUBcalty This flight 
was twice na long ng that made by Orville Wright at 
Fort Meyer last summer In the ap^ test tor the gor- 
emroont It ts tba loagast oroaa-country flight ever 
made with a pasaenger, although It was not by any 
mcann aa haaardous aa the one made by Hr WrlghL 
Other fllghU were made with Mr*. C F Blahop, Ident 
Paul Beck, W R. Hearst, and a reporter tor a New 
- York newspaper For tbe second 
time Lieut Deck tried dropping 
dummy bomba upon a measnrod 
■quare on the ground While he 
did not succeed In bitting the 
mark, ha came very clone to It, and 
showed the poMlblllty of dynamit¬ 
ing a warship or n town in thin 
way Paulhan'n last flight waa 
made with Mr Harmon as a jma- 
senger It was n cross-country 
flight of 8 to 10 mllM lasting about 
20 minutes. Hamilton made tbrne 
BUempta at high flying, rising to 
heigbta of 466, 800. nnd 700 feet, 
iMpectlvely Tbe OlIlDoech bi¬ 
plane was anally mads to fly and 


by Hillary Bnaoby 
however. It wan badly damaged 
Cnrthw made two tape, but was un- 
succesetnl In breaUng hla npaed 


t Tbe lost day of the meet, Janu¬ 

ary 20ib, Cnrttai mode the longest 
flight be has ever sccompitabed 
Starting at S'86 P 14, Pnnlban had made but two or 
three tape, when Curttas went aloft about holt a tap 
behind him Mounted on hU Rbelms racer, (torttab 
steadily gained upon Pnnlban, and after making Utiue 
taps paseed him In front of the grand stand, bta amalt 
biplane flying directly above the larger French ma¬ 
chine. Thin WM the flnt real race the apectaton had 
witnessed, and (hirtlM received grdat apptaiue He 
continued to By around the course until he had cov¬ 
ered 80 tape (48 8 milM), hta time being 1 16 St 
Pnolban made 86 circuits of the ooune (66JB mllM) 
In 1 84-84 The nverage speeds of CnrtiM and Paul¬ 
han were respectively 87 8 and 26 77 mltaa an hour 
Hamilton mode a flight to Moneta, about 7 mllM from 
tbe aviation flMd. He rose to a halght of Mvsral 
bnndred toot and disappoared from view uptm the 
borlson. Upon b1l return tbe crnnkshnft of hta motor 
broke when he wea nearly back, and he nucceeded la 
gliding down to the field and alighting wlthoat mls- 
hap A toatnre the last day waa a parade dhwwlng 
the evolntlim of locomotion. Tbe phrade openag with 
on old-time "prairie s' 
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TOOL V«B ODTTIMa ITAT BOlTt. 

8Ur bolt! In looomttr* bolton vtuiOlr bmk nMr 
tiM iSBW tMe e( tlM ovtilde boiler eheet. Whan ttae 
brakeli birit Is In posiUoD beblnd the fruna of the loco- 
motlta tt li neeeHUT to drill the bolt on the flraboz 
and drop It ont the wmp, after which a bole la bored 



Ita own neater. Bat the canter of eaob circle la tbe 
axle In the raapeattra block. Hence the bloeka move 
outward In thalr guide fnunoa aa tbe anna are thrown 
onL Tbe angle baaringa, center, arm weight are all 
therefore eonatantly changing poalUoa ao long aa the 
arm la being turned faat enough Skeh centrifugal 
arm In Ita flight doai not dcacribe a circle, but rather 
an eUlpaotdal curve due to the ahlftlng of the block 

The two guide framea, aa haa been elated, are placed 
parallel to each other, each having a block, arm. 
weight, etc. Tbe bloeka are held In oppoelto poeltloue 
so thnt the anno will balance each other and ao that 
the two blocke will alwajra reciprocate In oppoaltc 
direct kme. 

The meana emplored to bold tho centiitugal arma 
In poalUon, and yet allow them to follow their respec 
live “palla,'' conslsU of a abaft between the guide 
framea with two crank arms, each of which hen a 
pin extending into a atot cut In each arm The crank 
ahaft la driven by a small motor Am the ernnka turn, 
the contrlfugal arma are turned by tbe plna which pro¬ 
ject In the erra-elota. The greater the apeod of the 
crank, the greater the power of the centrifugal arma 
Becauae there la no connection between the centrifu¬ 
gal arma and the cranka. the reciprocating action of 
tho bloeka la canaed entirely by cenlrlfagal force 

It la a ourlotu though eaally comprvhenalble fart 
the amount of centrifugal force developed was ao great 
In the machine llloatrated that It was neceaaary to 
cut array part of tbe material of each arm and to re¬ 
duce the weight so that the platona would not ham¬ 
mer against tbe cylinder heads. 


TOOL mi C 0 TTn B ITAT Min. 

throngh the gtnb In tho ontalde sheet and the part of 
the bolt remaining Is ent ont with a round noae chisel 
This Is dlOcnlt to do, and It eometimee happens that 
tbe ihoet la grooved In the operation, and trouble la 
caused thereby With a view to overcoming this dllll- 
culty the tool lllnstrated In the accompanying engrav 
Ing baa been Invented. It consists of a cutting mem 
her arranged to move In a sheath which can be fitted 
Into the hole drilled in the bolt and serve aa a guide 
for the colter which la then operated to cut out the 
bolt Tho body of tbe tool, which Is of hexagonal 
form. Is Indlested at A Projecting from tbe body A 
ir a blade a formed with a bead C at Its lower edge 
The sheath above referred to la Indirated at D aud 
Is formed with a central bore to fit the bead C and a 
slot to receive the flat portion of the blade as Indl 
rated In Pig S The sheath O la reduced at B to 
form a centering guide. The bolt to be rarooved la 
flint drilled out, as Indicated in Figs 3 and 4, to the 
diameter of the part B of tbe sheath Tbe portion B 
la then lilted Into tbe born, after which the cutting 
tool Is operated to drive the and P of the blade Into 
the bolt and cut It out as Indicated In Fig 1 After 
the bolt has been ent at three or tour polnu It may 
eaally be knocked out Ur William Smith of Peab- 
tlgo, WIs., has secured s patent on this new cutting 
toot 


irtiugaig onmiiTieAL mici nAorioAUT 
A Danish engineer, resident in New York city. Dr 
Albert C Albertson, has endeavored to tom to pmo- 
tlcal uee the enormous centrifugal force generated by 
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During the procees of baking brlcka tho kllne ex 
pand and contract and If the aides are not braced 
after they have conlrarted they are apt to topple over 
It the kiln should expand again Hitherto It haa 
been tbe custom to brace the sides of a kiln with Urn 
hers and wedges which work Involves considerable 
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led In an aotually conetmeted and operative air com- 
prenor, with what sncceas we leave our readers to 
Judge from the sooompanying lllostratlon and the fol- 


In each of two parallel guide framee a block li 
mounted to redprocau Bach block Is connected with 
the piston rods of a duplex oompreasor Through the 
btocka an axle mna to tbe end of which Is attaobed a 
walghtflarrylng arm. When tbe anna are thrown 
ferelby to one slda or the other, eaeh block movaa 
back and forth, beoauae the centrifugal force prodneod 
at the walghted and of the arms le endeavoring to 
eany the weight oA at a taqgent to the drole from 



danger to the workmen while adjusting the uodges 
In order to remove this danger an Inventor has recent 
ly devised the brace Illustrated In tbe accompanying 
engraving It consists of a bar A formed with teeth 
along lu upper edge One end of the bar la provided 
with a pair of studs adapted to engage a curved slot 0 
In a Bupporllng member € Tbe base of the supiiort- 
Ing member le made broad ao as to provide a large 
bearing surface Tbe bar A enters n recess In the 
snpportlng member nnd is ent nway nt O so that when 
the supporting member ts pressed sgnlnst tbe wall of 
the kiln tbe upper edge of the base will dig Into the 
wall, as shown In one of the Uluatratlons. Tbe tooth 
on tbe bar A are adapted to be en 
gaged by a pawl B which le tul 
crumed In a member F that Is 
supported on n timber disposed 
sloog the side of tbe kiln The 
member F Is held In place by tiielh 
O, wbicb dig Into the wood Tbe 
pawl B la provided with a thumb 
piece a by which It may be lifted 
oat of engagement with the ratchet 
teeth in the bar In using this 
brace the workman thrusti the 
supporting member 0 sgnlnst tbe 
side of tbe kiln and places the 
member F In position on the Um¬ 
ber Then pressing sgnlnst the 
kiln with hU foot be takee np tha 
Maek between tbe two members 
0 and F' by engagement of the 
pawl S With the ntebet teeth on 


the her A Mr Anatole Psnieee (care of J Mebenb 
MS Baet Strand, Rondouf, N T) haa Juat received » 
patent on thie Improved brace for brick kllne. 
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It la coatomary for botchers to weigh meat in large 
scale pane that are usually provided with s rigid baU 
which la also of largo dlmenHlans, and tbe fact that the 
ball la rigidly attached to the pan makes It Inconveni¬ 
ent to stow awsy tbe pan wbon It Is not In use Tbe 
accompanying engraving Illustrates an Improted form 
of buteber’e scale pan In which tho ball Is so mounted 
that It may be folded down against the pan when It la 
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not In use, but whenever duslrttd may be Ustkod rigidly 
In nn upright position Thu ball Is not directly con 
nected with tho pan, but to a pair of rails which servo 
10 distribute tbu strain In our Illustration we have 
lettered tbe pan proitor A, Riveted to the pan at tho 
bottom are a pair of diametrically disposed straps B 
which cross each other at right angles and are bent 
up at the ends against the sides of tho istn The two 
rails C which are curved to confnrm approximately to 
the shape of the pan are smured to the ends of the 
bars 0 Hinged to these rails Is the ball 0 which la 
provided with the osual hook for attaiblog It to the 
scales One of tbu rails V In furuied with an oulwardly 
projecting flange K In whlih Is a square apnrtiiro 
adapted to reci Ive a Anger F that Is free to slide nn 
the ball D When the Anger P Is fltted Into this aiier 
lure the bail Is bold rigidly In upright poeltlun On 
lifting up the Auger F the ball Is released and may be 
folded to the position Indliatcd by dotted lines In tho 
engraving Mr Jacob Feldman of TO Carlton Avenue, 
brooklyu, \ Y, haa recently secured a patent on this 
Improved scale pan 



A very convenient device for eeiuraly locking doora 
has rerently been Invented wblih should be of par- 
tliular value lu traveling men who often And It neces¬ 
sary to nniipy a bedroom not flUed with an efliclent 
lock Thu lurking device may roadlly be applied to 
any door without marring It In the least As shown' 
lu our Illustration, It Lonslsts of two plate*. Tbe 
larger plate A la provldiul with teeth which era 
placed against the Jamb of the door and when the door 
Ih closed on the plate It foncs these truth Into tho 
wood Tho opposite end of the plale A Is turned 
back upon Itself to form a hearing r the purpose of 
which will prcwntly be explained A square opening/) 
Is cut tbrough the body of tbu plate A and adjacent to 
this opening a lani or umintrlrally mounted disk K Is 
provided The second plate, as shown In Fig 3, Is 
roruied with bearings F adapted to lit st opposite sides 
of the bearing C and rumdve a screw that iiassea 
through the bearings of both plates, being threaded 
Into one of the bearings F Tho smaller plate is also 
provided with a lug O which projects through the open 
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toe O tn tba plite A. The Inc O la recowed to receive 
tte earn E, and the latter U turned to proea the step B 
aiatosl the door and thna loch It shut In order to 
allow for the movement of the smaller plate as the 
cam E la turned the bearlna 0 of the larger plate U 
elongated as ahown In the drawing The Inventor of 
this door securer la Mr Charles W I/tnt of Tlngley, 
Iowa. 

AM OIL OAX 

The oil i*n lllustniiid In the accompanying ongrav 
log belongs to the ilasa embodying a deslble bottom 
which Is oiM rable to cauae a flow of oil The conatruc- 
llnn Ikk shown. howo\<r, Is arranged to provide a 
lousldcrably greater flow of ell than Is obtainable In 
(nils of the 1 onvcntlonal construction This result la 
H<< ored by providing three diaphragms In the can, one 
of which serves as the bottom of the can, while the 
other two are connected at the cunUr by a nipple In 
this manner an oil chamber seiutmta from the main 
portion of thi isn Is formed In the accomiianylng 
(ngravliig tbi inn In shown at A with the uanal noulo 
H threaded Into the iippir end Fitted Into the lower 
end of the can Is a retaining ring C whhh has extend¬ 
ing flanges at the upper and lower ends and Is also 
taut outwardly at the law< r md to lit agalnal a 
shoulder formed In the ran body The dished dia 
phrogma I) and E bear against the flangua of tho retain 
Ing ring The two diaphragms fl and E are oonnocted 
at the center hy the nipple O The diaphragm or bot 
tom E la soldered fast to the can body An oil tham 
her Is tbUH formed between diaphragms F and E In 
operation when the bottom of the can la pressed In 
ward It drives the oil from the oil chamber with 
greater presauru than would be the cane If the entire 
can body formed a single oil voasel At the same time 


1 with a downwardly projecting flango adapted to ear 
gage a flaiigsd pisoe / earrled by tho tongue. Tho 
lever I Is mounted In bmekete aeeured to the boniidt 


with the piece J A cord running from the lever I to 
within convenient reach of the driver may be drawn 
upward to throw the lever I, whereupon a latch K 
will engage a slop piece eorving to hold the lever In 
■et poeltlon With the iraeaptece y let as shown In 
Fig 1 It Is possible to lock the brakes sgalnst ths 
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wheels, while If the piece J la set with the flange at 
the oppoelte side, ss shown In Fig 2, It ssrvea morely 


flttod With roQa at ono sU to uagi«» tho floor, pt 
tho oppototo enfl ooBn e ctad tgf t nso u o of Unka to 
a pair irf briLorank lovars fonaiag a aoii o( a ttaadlo. 
OB which tho opantorli toot aro supportad. By pna» 
lug thlo trsodlo dowaward. prsaoura wUl bo braaght to 
bear on the roUeia, ognsing the ohair to rock. Whsa 
dsolred, ths msehanlsm nssy bo tbrowa out of opara- 
tion by folding ths treadle up agalnot on# of tho oraao 
plocaa of tho choir 


Of the bundredc of thouesnds of dtdlon worth of 
Oriental rugs brought into the United States snnnally, 
many of thorn are what la known to the prafCMlon 
as “washed rugs.” This mesiis that brightly colored 
Oriental rugs are aometlmee washed with a eolntloa 
of chloride of UUm, a treatment which partly bleaobea 
the colon and Imparts a soft appearance to the mg. 
Toe chemical treatment is n proesM <a waohlng which 
produces the eOSot of age end a peculiar ahaen to the 
surface, which la polntsd out by many dsalen aa a 
proof of superior quality The fact U, however, that 
ihc prooeea of waabing Invariably weakeni and in 
some InaUnces destroys the materials of the rug The 
pit«reeelve effect of the chemical treatment of the 
rug Is this The chlorine gas contained In the eMerlde 
of lime attracts oxygen and meleture from the air, by 
which muriatic arid Is formed This sate away the 
vitals of the fabric. Sooner or later the wool and 
cotton In the nig become brittle, and thus weaken 
the warp and detariorate tho wool. When thla deteri¬ 
oration le complete, the pile of the mg may be swept 
away by the ordinary proceu of sweeping, and the 
warp, which Is the foundation of tbb rug, becomM eo 
weak that holes appear here and them, and soon the 
rug Is worthleea. 



lhi< other two diaphragms yield os well, thus effecting 
a Urge discharge of all Mr Frodorlck O Svetllk of 
(.'adott, Wls, has roconlly secured a patent on Ibis Im¬ 
proved oil can 
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Two patents lisvr rrvrnlly been Issued on the sub¬ 
ject of wagon brakus, describing a form of brake for 
use on carrlagee and wagons, that will be aittomatl 
cally applied when the horse Is checked or presses 
back against the load when going down hllL The 
brmke may also be applied by band and can be thrown 
out of automatic operation whenever It la desired to 
back the vehicle In order to lake alt Ibe strain upon 
tbo mechanism when traveling around rnrves or over 
rough roads, a flexible eonnectlon la made between tho 
tongue and the brake me< bnutsm In Fig 1 the longue 
lo Indicated at A It la provided with a crowned roller 
B mounted on a vertical axis whlih bears agalnal a 
crown roller C mounted on a horlsontal axis. The 
roller O la earrled between two arras of a brake reach 
f) whlrh are disposed at each side of the main reach £ 
and are free to slide longitudinally In the hounds. The 
brake reach D Is connected at the roar end to a lover F 
which Is connected by chains to the brake beam O The 
latter carries the brake shoes that bear against the 
rear wheels of (he vehli le The brake beam is connect 
ed by a spring to a post II carried by the main reach 
£ it wUI be evident tbat when the tongue is pressed 
backward or when the vehicle rides forward on the 
tongne the brake reach will throw tho lever F back 
ward, drawing the brake slioei into engagement with 
the rear wbeeU. A band lever extends upward from 
the Invor F lo permit of operating tho brakea maaii- 
Blly In order to throw the automanc moobanlsm out 
of operation tho tongue A Is locked to the honato by 
means of a almpla maobanUm. It conrista of a lever 


It cannot set the brakes. 

The second constraetton referred to Is similar to 
that shown In Fig 1, and corresponding parts are re¬ 
ferred to by tbe same, but lower-case, letters. Tho 
longue a is connected to tbe brake reach d by moans 
of a chain b which passes over a pulley r The brnke 
reach d Is connocled to a lover / which In turn Is con¬ 
nected by means of chains to tbe brake beam g The 
brake beam Is connec ted by a link to the main reach e, 
and Is bold In Inoperative poeltlon by a spring attached 
to tbe brako roach d The hand lever for oiwrating 
tbn brako la shown at h A locking device elmllnr to 
that shown In Fig. 2 Is Indicated In Fig 4 comprising 
a lever I mounted on the bounds, a lug ) mounted on 
the tongue and a latch k Tbe Inventor of these wagon 
brakes Is Mr Ebon O Dolan of Btarkiboro, Vt 


luFsovKu SHor Btbetcuks—^T be shoe stretcher Illus¬ 
trated herewith le so arranged that It may be adjnited 
for ilretchlng shoee of different alien and shape#, and 
for applying tbe 
preHure at any 
point dealred so 
as to stretch tOe 
shoes to a enm- 
fortableflt. The 
stretcher Is pro¬ 
vided With a star 
tlonary base, 
formed with an 
arm at Its np- 
per end. which 
terminates In a 
knob. Fulcrum 
ed In the hose 
Is a boll-crank lever, one arm of wblib Is also provided 
with a knob, mating that of the llxed arm. By depree- 
sing the bctl-crank lover, tbe knobe will be forced 
aiwrt, stretching the shoe at tbo points of contact 
These knobs are removable, and are provided at one 
side rounded and the other projecting Bach knob also 
has a square tapered opening adapted to Ot tbe arms 
of ths eboe stretcher The knobs may readily be ap¬ 
plied, either with tbe projecting portion bearing 
against the aboe, or with the rounded portion, as de¬ 
sired 

Roc Kiicu ATTAcmncnT roa IUwkinu Cuaiss.—A n In¬ 
ventor has recent¬ 
ly procured a pat¬ 
ent on a device 
for rocking 
chairs, without 
placing the feet 
on the floor The 
particular advan¬ 
tage of thfa 
scheme is that a 
slight movement 
ot the feet will 
cause the chair to 
rook. Falornmed 
to tha neken are 
a pair o( tevera mooM muIB ARMBMHT. 
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glaring In some bright hue, porhapa red, and li not 
salable An unscrupulous dealer will subject tbe rug 
to tbe serice ot washings In chemically prepared water 
In this way be turns out a rug pooaening a soft an 
tlque sheen that is truly captivating, and finds a ready 
purchaser for tho doctored floor covering 


A New f'DSset BIsMTSnd Iw AMca. 

A new comet visible to the naked eye wae diecovered 
at Johanneiburg on January 16th by Innee, in right 
asccnelon 19 bonrs, 69 mlnntae, 29 seconds and decllna 
tIon minus 23 deegrees, 69 mlnutss 24 eeconds. 

At tho timo ot Its discovery the comet bad an hourly 
motion In right ascension ot plus 41 seconds ot time 
and declination ot pins 6 mlnatos 4 seconds ot arc 
The comet discovered Is brighter than Venus. At 
Lick Observatory It was easily seen with the naked 
eye at noon about fonr degrees east of the son and ono- 
half degree north ot It, moving northeast 
For B few nights the comet was a brilliant object In 
tbe clear sonthwestern sky just offer sunset 
Readers of the BciEVTinc Amkbicaiv wUI hardly eon 
fuse .bis comet with Halley's, which has been the ob¬ 
ject of eoDBtant study since Beptember 11th, when It 
ass sighted Tbe South African body Is one of the 
tao or three comeU which are usually discovered 


Dr Joeepb K. Pogue who is In charge ot the Dlvl 
slon of Mineralogy In the U 8. National Museum, bos 
recently described In tbe Bmltbsonlan Mlsoellaaeona 
Collacilons n remarkable specimen of pyrita stnddad 
with crystals ot gold snd partly covered with platea of 
galena tran tho SDetttsham district near Juneau, 
southeast Alaska. The pyrite la In the usual form ot 
a cube, but what Is vsry remarkable Is tbat there are 
on It more than one hundred and thirty well-deflnad 
I ryilala of molallle gold These are also In the eubi 
cal system and from one-third to one-halt burled In 
the pyrlle, never more, and leeffl to have no daflnits 
relation to the crystallisation ot the pyrite. Bimllariy, 
crystals of galena and chaloopyrile are found on the 
pyrite The etructure and relation of the gniana to 
the pyrite le of eonslderable eclentlflc Intereat and Is 
deecrtbed In technical detail by the antbor This very 
unusnal occnirencs ot theae minerals In cryitollo- 
graphic Jaxtaiwsltlon Is described by Dr Pegna oa fnl- 
lows' “The pyrite, when Its prasent also was nearly 
attained, enstainad a depooHlon ot erystaUlsed gold 
npon Ita eartace'followed by the piactottathm at a 
small amonnt ot ehaloepyrita whiob. la tonir was me- 
ceeded by the formation of the galena. A tntber 
■light accretion ot pyrite eompleted the devalspment 
of the spaetniMi" 


Failure a iir-whmi. svB Bo%nr and tha Ba. 
gbieer, nsually begtaa by tho ataytUg ot a minute eraek 
on the under surfUea ot the rim nt the potot at gnatsm 
atrnee, vis, near tbe ends of tho onno ndjoeiat to toe 
rim jmnt The ers^ gradugUy daepea gnMl fUllura 
oeeari, wMh all tts I H sus t r on s Bh — s q aa n sis. Thmn 
mtonta erfleks ait vMIMo to an i g porimiesd syo, anfl 
caretol InapotolgB'oU dM toiMWlF |» tod ltdtoWton 
at fly-wheM erttos W Bh 
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The Scientific American Boy 

By A. RUSSELL BOND 

has jfist been reported as one of the books at preaent moat in demand at 
Hm Now York Public Library, CfrrwlnHon DepartmcBt 

T his is a story ol ontdoor boy Ufe, rayKestlnt a 
large nnmber of direralons which, aside from 
affordioK entertainnient, will sdioolate in boys 
the creetire sprit. In cech Instence complete practical 
Inatmctloas are given for bollding tbo tmoos articles. 
The needs of the boy camper are snpplied by the direc¬ 
tions for making tramping ontflu, sleeping bagt and 
tenU, also sncb other liieltere as tree hooaea, straw 
hats, log cabins and carea. The winter divcrelana in¬ 
clude InatmcUona for making aiz kinda of akaU saila 
and eight kinds of anowshoet and akit, betidca Ice 
boats, acootcn, sledgea, toboggans and a pecnliar 
Swedish contriTSiice called a “renwolf ' Ameog the 
niora Instruetiva aabjaets coTcred are sorveying, wig¬ 
wagging, heliogTaphing and bridac-bniliUug, in wbln 
sis Afferent kinda of bridges, lacTiidlng a ai^le ca ti- 
IcTOr bridge, are dcacribed. 

J2mo, 320Patm. 340 JUmtratioiu. Priet $3.00 postpaid 
■mm HAS ucnm.Y hen osuid a sequel to ■na soon ENimiD 

The SdentiBc American Boy at Sdiool 

By A. RUSSELL BOND 
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USWIS or THI PABU PLOOO 

I T 1* rather euriirlilni that Id all the volaminoua 
UoacripiiiiDH ur the Faria flood, which have been 
liiibliBbrd In America, there haa been given no 
completo analrela of the meteorological condl- 
tlnna which have turned the nanallj gentle and tract¬ 
able River Heine Into a raging torrent, and wrought 
unbelievable havoc In the tar lamed and beantiful clt^ 
of Paiia. It aeemi unlikely that any more rainfall In 
the waterahed of the Heine could have been aulllclent 
to produce tbe preaent ehormoua flood, and It la prob¬ 
able that a grant part, if not the major part of the 
flood water, la due to auddon melting of the anow In 
the muuutalna and on the higher levela 
Apart from the eatreme anlferlng and peraonal luciin 
venlence roaultlng from the flood, tbe moat aeiioua 
aapect of the calamity la the dlaaatroua effecta which 
uuat aurely roault from the inundation of the founda- 
tlona of the city, and the flooding of ita labyrinth of 
aubwaya and aewera by a vast volume of water of 
great depth pranaura and vriorlty It la a fart, well 
underatood by englneera and arthttecta, that founda¬ 
tion material which la perfectly atable In the dry 
condition, may loae much. It not all, of Ita aupportlng 
iwwer When It becomea aaturated, and partlrularly, If, 
aa in the preaent umu, the ground adjoining the foun¬ 
dation la full of aucb volda aa are repreaented by 
aubwaya, aewera, collara and other eicavatlona A 
autaatratum which will remain atable under normal con- 
ditlona, may begin to flow or elide when It la aaturated. 
In which caae heavy cracka will appear In the auper- 
incumbent walla. If Indeed thn building be not thrown 
town altogether 

P'nrtbarmore the cabled roporta, referring to caving 
Btreeta, bunting aewera and rollapalog aubwaya. Indi¬ 
cate that another moat deatrurtive action of the water 
muat be actively at work We refer to the aubterran- 
can flow of water under praaaura along the face of 
foundationa, aubwaya, aewera and other anbterranaan 
niaaonry work Where inch flow occurs, as for In- 
■tance along the outaldn of a sewer, there le liable 
in he a washing away and displacement of the soil 
or other material, and whero the aewera are filled 
with water under hydraulic preBSure due to a con- 
ulderablu head, such aa exiata In the flooded dlatiict 
of ParlH, It can easily be seen that, having but lit¬ 
tle Btrengih to Tcelat an oniward thruit, they would 
be eailly bnrat open, particularly If, ae anggeaiHd, the 
LiiiluHlng Hull had been washed uway by tbe flow of 
water along their outer aurfare Duly whsn the floods 
have Hubsldnd and a full examination can be made, 
will thn full meaHure of tbe present disaster be aacer- 
mined, but the probabllltlea ore that tbe rebuilding 
of aub-siirtace conatnictlon will have to bo done on 

Unquestionably, one result of tbo flood will bo tbe 
undertaking of public works designed to prevent any 
r«|)elltlon of the disaster An obvious plan would he 
to build a masonry retaining wall, or levee, thronghont 
me whole length of the city and for some dlatanoa 
above It, carrying the work to a height lufllclent to 
pitNniii nnj futuio overflow Bo enormous has bean 
the xiliiniM of water (hat has come down, that unleaa 
llie walla wrre larrlcd to an Inconvenient height, It 
would he ncceemry lu liKreaae the cron sectional arng 
of the ihaiinel ellhcr by dredging which la practicable, 
or 1)V wlUiiilnR, which hecauae of the great value of 
tlio proiurly lint would have to be condemned for this 
purpose wouH Hcem to bo out of the flueallon. 

Thiri mil IM UllU doubt Ihsl the overflow at 
I'Hrla baa be ii gnnlly Im reaaed by the 
of so inani iuhhoutv brldgis, eaili of which 
MMiwl lius" niaaonry pli m Hint greatly rednee Iho 
area of tli> ihunnil, and If the municipal engt- 
nei ra und' nnkc a eufllcleni oulargement to abao- 


8ci«ntlfl6 

Intely prevent future ovatflows the>gfla*tlon of tbo 
obatructlon presented by these brtdeea must anraly 
come up for coulderaUon Judging from the nporu 
It would seem that not only the plera, but the super- 
elrurtiires of the bridges ttaemaelves have served to 
dam tbe waters and aplll them over tbe adjoining 
nanka. 

If the maaoniy stnictnret were replaced by enspen 
elon biidgee or single trusaei spanning the entire chan- 
Ml from wall to wall, a great step would be taken 
toward tbe prevention of future Hoods But would 
Parli, tbe beantiful, aubmit to tbe removal of to many 
monuments of her arcbltectural genius aa are afforded 
by the preaent eucceaslon of picturesque alone arch 
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TRi iriw YOU ssu xvmiL water mmT. 

w UIXIICD from the standpoint of sound engineering 

I and praclloat ntillly tbe plan to carry the new 

I live hundred mtllkm gallon iier day Catsklll 
J water supply through the length of Manhattan 
island In one large deep tunnel, cut through the ever- 
iBstlDR rock, bi one of the meat commendable projacta 
ever brought before tfala lUy, and we feel that a strong 
proteat ahonld be made against the attempt to dia- 
tredlt tbla enterprise, which la now being made by 
certain more or Ices Interested parties. 

It la unfortunately a fact that In this age or lenaa- 
tlonallam there la no more fruitful Held for the iianlc- 
menger and acarahead writer than that of engineer¬ 
ing worka of great magnitude, for such worlia deal 
with the stupendous forces of Nature, developing 
her latent energise on a grand scale, and holding 
them for benofleent uses only by the curb and bit 
at technical knowledge and aound engineering Judg¬ 
ment. It Is the easiest thing In tbe world, by a lltUa 
Juggling with llgurea and a large mis-statement of (act, 
to write a aenaationai article (or a aeiiea of them for 
that matter), tbat will lead tbe lay public to belleva 
tbat the project under discuaslon la 111 conceived and 
pragnant with big diaaiter For a notable Instance of 
this It Is lufllclent to refer to tbe agitation agalnit 
tbe ranatrnctlon of tbe Puama Oanal on (he plana 
which are being so aureeaefnlly followed Now. the 
rltiiane of New York may rest well aaaured that the 
engineers who have slaked the city a welfare and 
their own reputation upon the construrtlon of a huge 
wateraupply tunnel, from one hundred and orty to 
(wo hundred feet below tbe aurflre of Manhattan, have 
rut committed tbemaelvca to the arheme witbont the 
moat axhauatlve examination of the pbyalial conditions, 
and the oloarMt evidence that In aconom,, durability 
and pnbllc convenience, the tunnel will be a great Im- 
liroveuieut over the original plan of conveying the 
water In multitudinous pipes laid near the eartace of 
tbe ground 

The proposed tunnel, which will vary In diameter 
from 11 to l$)(i feet, will extend from Hill View Hceer- 
volr near Yonkers, below tbe Bronx, the Harlem River 
and tbrougb'ut the full length of Manhattan Island, 
and thence, below tbe Kast River, to a terminating 
imlnt near the Atlantic Avenue Htmtlon of the I<ong 
Island Kallrood From tbla point pipe lines near tbe 
aurface will extend under tbe Narrows to Btaten Island 
and northeast Into Brooklyn 

At the Mill View Haaervotr at the north a 30U-(oot 
shaft will be sunk, from the boRom of which tbo great 
tnanel will be driven to the aonth it will be con- 
alrutted at aulllclent deidb (generally from 150 to 200 
feet) to Inaure lu lying everywhere In rock aufllrlently 
aolld to withatand, without leakage, tbe great Internal 
pressure of the water, and as a further safeguard. 
It will be lined throughout Ita length with concrete 
Tbe total length of tbe tunnel will be seventeen and 
nne-bair mltea and at 4 ooo (Mt Intervals conatnictlon 
sbafte will bo sunk from tbe auiiUce When the Job 
la completed these shaila will serve aa up-take abafts. 
altb oonnecUone to the surface system of pipe distribu 
Uon 

Tbe moat valuable advaatgge of tbe deep tunnel 
method la that In Lower Mattbattnn, Brooklyn and 
Btaten -els id, the water will be delivered at a greater 
elevation by about 100 feet than would be possible If 
the lortace pipe lines wera used, and water will be 
available witbout pumping on ufllce floors up to a 
beigbt of 260 feet above tide level This great dllcr- 
cnee la explained by tbe (act that the frictional resist¬ 
ance to the flow of the waUr In the many relatively 
small aurfare pipee la largely eliminated by carrylBg 
the whole maae of water In one large ilngle conduit 
(Rhor advantages are tbat, since tbe tunnel can oonvey 
ns much water ea thirty 4-foet pipes, the coat of eoo- 
alructlon and tbs annul charges wHl be about bO par 
cent leal, that there will be no Intrrferencw with 
subways and aearers, ud no opening up of streets 
during conelructlon or tubseqautly for repaln, that 
failure by breakags will be Impoaalblo; that thera wUI 
be a great volume of water at hand in any locality 
(or the control of large oonflagraUena, ud IgatlYi tbat 
by oron-couection of tbe tunnel with tbe existing 
wnter-eupply eyitem, the latter cen be safeguarded 
against any scarcUy of anpply or other serious amerg- 
cncy 
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neerlng Oerps at the Dnltad BUtea Natt ' 
with no Uttla autlmutal regyev anA 
at them poaelbly with lome pnctlearWpbca* 

. the paacing from our navy of that faithful 
hlfblj daveloped prime mover, the mnltlple-expanat^^ 
reclprocaUng, marine engine. But If, because of w..; 
evergrowing efliclency of the eteam turbine, the 
rousting engine Is In u advanced etage of obeolesoen^. 

It li gratifying to realise that la the United HUtSa 
battleahlp ‘Delaware,’ tbe last of tbe reclpitmatlqb 
engine battleahlpe, It hu shown that in the molt 
Importut matter of ateam economy, It la perfectly well 
able to more tbu hold Its own, a fact which la highly 
gratifying, both to tbe Bureau of Steam Kngineertag 
a ho made the deelgna ud to the Newport News Ship¬ 
building Company, tbe buUdera of the ship who con- 
Btruuted the engines 

The "Delaware," which la a slater ablp to tbw 
North Dakota," la Identical with that vessel In every¬ 
thing but motive power Bbe la driven by two vertloal 
four-cylinder, triple-expansion engines, wbich embody 
the very latest developments of tbo type, with ptahm 
valrea, forced lubrication ud high rotational speed. 
Btaam la supplied by water-tube bollera, running under 
forced draft, and provided with lupei^beatera, ud feed 
water beatere. 

The contract called (or the development of 26,000 
maximum borae-power and a apeed of 21 knots. In tho 
trials the engines developed a meu horae-power. on 
five runs over the mile, of 28,676 Ud a mean speed ot 
21 44 knots. The mulmum horae-power developed (or 
a single mile wu 30,000, and the mulmnm apeed 
2128 hnota Interest, naturally, centered on a eom- 
parlaon of tho perfonnuce of tbe "Delaware’g" pleton 
engines with that of the “North Dakota's' turbines, 
and although the turblnee drove the ship at higher 
speed, and with a smaller coal consumption per horse¬ 
power, the reciprocating englnaa ot the ‘ Delhwara ’ 
showed a superior efliclency at all speeds In the con¬ 
sumption of stsBiu. Now, while superior fuel economy 
may be ud Is often affected by the quality of tha coal 
ud the degree of skill ot the flreman, and, tberafor^ 
may be credited more to tha stoke-hole thu to th» 
engine room, tbe ateam or water consumption Is deter¬ 
mined almost entirely by the effleianuy of the engine, 
and It la on this last hula ot eomparlaon that the en¬ 
gines of the "Delaware" have made such a remarkably 
tine showing 

In the 24-henr run at 12 knots tbe 'North Dakota" 
burned 296 tone ot coal, with a water consumption of 
16 92 pound! per borae-power per hour, ud the "Dela¬ 
ware’ 316 tons with a water consumption of 14 63 
pounds per horse-power per hour On the 24-haur nm 
at 12 knots the “North DakoU" burned 106 tons with 
a water roDaumptlon of 23 94 pounds, and the '‘Dela¬ 
ware'’ ill Iona with a water ronanmpUan of 2t08 
liounda per borae-power per hour Tbe total water 
ronaumed per hour by the turbines ot the “North Da¬ 
kota" at 12, 19, and 21 knoU respectively wu 76,000 
poiindi, 238,000 pounds and 349,000 pounds The re- 
apertlVB conumptlon (or the "Delaware” for the main 
engines wu 66,000 potmda, 206,000 ponnda, ud 312,000 


steam economy, arh greatly In favor ot the reciprocat¬ 
ing engine, and they Indicate that the crnlalng radios 
of the “Delaware" Is conalderably larger tbu tbat of 
the "North Dakota" 

Why then, It may be uked, la the government aom- 
mlttlng Itself to the ateam turbine u tbe drive for 
future battlasbtiiaT Tbe answer is, flrat, tbat tha 
"Dakota's" turbinu have been greatly Improved upon 
In later models. Tbe number of expansion atagm bu 
been Increased, and the steam economy hu been Im¬ 
proved (u shown by recent teats of the Curtia tnrblna 
both In Bnglattd ud Oermany) util It equals and 
pvu excenda the flgnru obtained by the beat rOolpTOcat- 
tng marine englna An even more Important eoasld- 
eratlon la the fact that tbe steam tbrbtne, wHh feamr 
working parti subject to breakdewaa, la a far moro 
reliable engine It can he drifea all day long at tho 
bigbeat apeed. without Inoanliv any addltlmuLl risk 
of failure; wbereu when the roelpreeatlag englna la 
foned to full power (or a eoattoueus run. than ia 
always present, even In the hest-eangtynotea aogliiu. 
the rlah that some minor but waaenllgl yart of tha 


throw the whole ngine ut of oommlsslon 
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CNOINCCRINO. 

!4b iri i I ‘w—*-T nMd haa toaii contnictod u Tmo, 
trhloli it ta olalOMd hu tbe advantafei of being 
naputt mnd and dual proof, nolaeleia, and requir 
'big ng runoyal of tbe old aurtace It cunalata In 
aptlAg do*n on tbe roadway abeeta of expanded ateel 
atiblUr to tboae 00 Urfely «ed for the reinforcement 
i^oonerete, and laying orer It a 3 Inch depth of ordl- 
tBgyy road material treated with coal tar, and rolling 
well in. 

ifta flaal plana of the now Argentine draadnoughu 
hare now been paaaed The ahipa wfU be called “Rtvl- 
darla” and "Moreno” They will be of >6,000 torn dia- 
'^placement, and carry twelve 12 Inch, twelve 6-Inch, and 
twelve 4-liinh guna The apeed will be 2> knota There 
will, It la aald, be two tnnneli and two skeleton maaU 
of the new American type The whole of tbe twelve 
big gnna will bear on either broadside Tbe contract 
for these ships baa been awarded to the Fore River 
Works, and In view of the fact that there was keen 
competition for this order among the leading ahlp- 
bnllders of the world, (he securing of this uontrsct la 
a high tribute to American ablpbulldlng 

A new railroad company baa been organlaod to build 
a line from Tealutlan, State of Puebla, through the 
State of Veracrus, to the port of Nantla, aaya the 
Mexican Herald The 13,600,000 gold capital haa all 
been anbacrlbed, and Bnglneer l«opoldo VlHareal, a 
member of tbe board of direotora, aayi that the line 
wlU develop a region rich In fruit, angar, coffee, oil, 
etc, and that tbe freight on the lemon trade alone 
will pay tbe oxpensea of the road A branch line will 
alBO be operated between Papanlla and Mlaantla. 

Aooordlng to the United Service Qaiotte, the llrat 
alrahip for the Britlab navy, which la now being built 
by Vtokem, Bona g Maxim, will be the largtat vtaani 
or the kind In existence It will bo over 600 feel In 
length and driven by two motors of 200 hone-power 
wnh, which will be capable of driving the veeacl at 
46 miles an hour in still air The nominal lifting 
powor will be 30 tons, although Its usual load, accord 
log to this authority, will not exceed Ove tons It will 
bn of the rigid type aa this Is considered to be best 
adapted for naval purpoaet. 

niaiw are over 400 mllea of railway now In opera¬ 
tion In Guatemala and various extenalona are la proa 
pect One of these contemplatea the building of a line 
from Sacapa on tbe Northern Railroad, about 100 
mllea from tbe sea. to Santa Ana, on tbe northwest 
era frontier of Salvador, where It will connect with 
the Hrltlab railway already built, and thereby with 
the (Apital of Salvador Much of the coffee now grown 
In that republic will thus And an outlet to the Atlantic 
of which it baa long been In need, and it la blgbly 
probable that the bulk of the Import trade to Salvador 
will also be conduoted along this ronte 

In Us flrat annual report, Bacretary of tbe Navy 
Meyer asked for only two battlcahlpa and one repair 
ship. These battleabipe he recorameada should be of 
tho "Bll-big-gun" typo They will complete the squadron 
of eight veascli of that type A repair ship la as 
tremely deelrabla, In order that the fleet may bo made 
morn lelf-anstalning Mr Meyer favora the building 
of practically all the new veasela under contract with 
private shipbuilding concerns, not only because tbeee 
industries should be fostered, bul also because the 
conatruction Is more scouomlcal when done by private 
concerna than at tbe government navy yards. 

Thara la a bill before Congress providing for a bond 
Issue of $30,000,(H>0 for carrying on the work whiob Is 
now under conotrucUon and contamplated by the 
United States Reclamation Service A complete de- 
serlpUen of this noble projeet tor bringing under culti¬ 
vation arid and seml-arld regions of the Weet was 
given In the Middle West Number of the Setsimne 
AwmiAR of December llth, IBM It la expeotad that 
by the close of the next year about two million acres 
will have been reclaimed at a coat of 170,000,000 When 
tha aystam la completed rnnae thirty million acres will 
liave bean recovered and opanad (or aebtlenient 

Ws hero recelTed the rmort of the Pnbllo Senioe 
Cmimlasian of the nnt Diatrtet ot the State of New 
York, which eontatna soma IntaraMog facto. The 
number of aeeldenta In street aaS steam railroads 
wlthto the dty of New Todc was 66,411 In IMS. while 
In IBM tho number was reduced to 61,616. The num¬ 
ber of penona klHad duoresaad from 444 to 616, whioh 
la on anapwaglng dsereosa. The servlM rendered by 
tha tiuasportatlM eompdalaa la now battar than ever 
boIbN lodged U TNPoiitlqtt to the physteni eondltlona 
and Uwvulnma of travel TUu Ig largely due to the or 
dm of the Oo mrt laaton. Tha'mldh^ at aerrlea la 
eonttouad d mneh taigar haftod than haratofare, and 
«6MruBhmUaarrin*hM«ii^)ytefd«Md Tha maMW 
ot gdagdato aarrlra la a aa^ fw dartng 

oacd M hotobt paMmmra. 

par oant of tha gopiUhUad hn'torrM; >Wtr 
OMdhtod of an tha h a to antart travaltag la ooa dfrae- 
tud dtetdg tha dhran <■ tm hoato out et 
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*‘CLECTWCITY. 

Tha Qnitod Improvement AaaarlBtlon ot Boston la 
urging the electrlflcatlon of Boston railroad tcrmlnala. 
It la conalderod very probable that the matter will be 
taken up by the HasaachuaelU Lcglalatiire A rough 
estimate of tbe cost ot olcctrlfylng the terminals and 
fuburban llnoa la placed at tssiween |60aooiHtQ and 
$70,000,000 

Tha Fifth a«,iii«l Elaelricml Show, which was held 
lu Ohlcago from January IGth to 29th was unusual 
tor Its beauty of decoration The Coliseum where 
the exhibition was held waa roofed with a lanopy of 
tlniMl and ribbons which were lighted up by means of 
two batteries of searchlights The colored lights thrown 
on the gold and silver tinsel produced an extrnordlnar 
lly splendid eSecL 

ateotilo power Is furnished to liclalngOre, fSenmark, 
from Sweden by maaos of a cable whhh runs under 
the narrow sea separating the two rountrles. The 
power Is generated at a 300 toot fail of the I,aga River 
In Sweden and la conducted to the roast by means of 
cable, where H connects with a submarine cable three 
miles long The transmission of imwer by means of a 
submarine cable is quite unnaual 

A doaODStratloa of tho use of eloctiicUy aa an 
ancathetlc waa recently mado In Hartford, Conn 
where a patient won thus anaaatbellxed while four 
frosen toea were removed from hla tool For tho elec 
trodee two xlnr ptatra were need, one applied to the 
groin and the other to tho ankle During the opera 
tlon tha patient, who waa blindfolded ao that be wonld 
not wltneoa tha work of the aurgeona fell no pain and 
chatted and talked In a natural manner When the 
operation waa over he expcrleneed no after effect a 

From ttSM to time estimates ot the power of a light 
ning discharge are published which would give one 
the Idea that every discharge repreaenta an enormous 
current On thie point Prof Blibu Thomitaon, lertur 
log at Prlni.oton Univoralty on "Almuepherlr ElectrU 
Ity, • roceoUy atated that "we muat, however, be caul I 
oua not to exaggerate either the curr< nt or the polen 
tial present In a lightning flash The lurrent In a 
flash may at times be only a few amperea or may In 
a heavier discharge reach porhapa hundreds or ap 
prnxlmately in extreme laaes some few thousands of 
amperes It la doubtful If the potential much exceeds 
at any time morn than a few millions of volts aa It Is 
probable that smalt local breakdowns start tbe dis¬ 
ruptive protess which then extends through miles ot 
length " 

FoUovriag the recent attack on amateur win less tele¬ 
graph operators, which has resulted In the presenting 
ot a bill before Congreas to limit tbeir actlvlltrv the 
amateurs are banding themeelvea together to n-slat 
any action wbith would Inlerfero with their Itberllns 
Tbcy claim that any experienced operator nan pick out 
from a dosen seta of signals oent at the same time the 
one which he wishes to hear os each operator haa hla 
own characterlsttc method of sending a meoasge which 
la as easily recognlxablo aa tbe volie of one man In a 
crowd Also that if tho profeesionala rare to go to 
the expense ot Inatalllng the necessary apparatue they 
can cut out all the signals except those they wish to 
receive. While there are many thousands of amateur 
stations In this country very few of them are capable 
of transmitting a message more than a few miles and 
hence the amalenr trouble Is not to be gaged by the 
number of amateur statlone but only by tbe number of 
tboee few statlone wbicta can transmit to over a hun¬ 
dred or two hundred miiea. 

Tka now Bgner and Holmstrom microphone trans¬ 
mitter was lately given a teat cm various long distances 
starting from Stockholm Conversation could be beard 
oa far aa Faria, which is an exceptionally tong dlotonce 
for talephoaea on tbe cootlnent, or about 1A60 miles. 
The transmitter la baaed on the naa of a light ateel 
cylinder or flat box placed between the diaphragm 
and the carbon gralna, ao os to press with the flat bot¬ 
tom ot the cylinder on a large surface of the gralna. It 
will carry as high a current sa one ampere and Is thus 
excaptloually Mroug Tbe tests were carried out by 
tha Swedish telophoue admtnlatratlon, using a loop 
which paawd through a distant city and then returned 
to Stookbohn and to a aubacriber'a Instrnmeut. 
Swttching In tbs old tranamltter sod the new one al 
lowed a spod comparison to be made SpeeSb could 
not be beard op tbe standard ayatan, but It eoUld be 
well beard when the new tranailttar was used on 
Unas such aa Stockholm Helstngborg and return, or 
1,930 mllea. Teats were also made between Stockholm 
and Berlin, and al this diataaee 760 mllea, speech was 
as dear OS OB 100 mtlea of line on the standard sys¬ 
tem. Good nentta were had between the dty and 
Cologne, or, 900 mllea, after which tbe coupling woe 
m«to w|tli Farli <1AM mllee) via Frankfort and Ham- 
Imt- A loesl line laadhig tram Stockholm to Sunda- 
vatl (860 mflaa) waa added to this, making 1,710 mllea 
la pU and oVomA sent from Bondavall to Faria could 
ha Iran Hoard. 
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SCICNCC. 

Onring tbe month ot January, 1910, tour comeU 
were at one time lu the beavene The flrst of these la 
Halley a comet, the second Winneckos, rediscovered 
at the Observatory dn la Plata on October 31st by 
Poro, the third Is Daniel's, and the fourth lunesa' 

The Anatiisn Ministry ot Public Works Is trying to 
settle upon a place where radium may be sold, and the 
price to be charged Tho question came up when a 
quantity ot ore shipped from Joachimsthsl was found 
to contain no leas than one gramme of radium The 
price of this small quantity has been flxed al 380 
crowns ($7714) a milligramme Those who contem 
plate pun baaing radium may have their addroaoee en¬ 
tered St the Ministry of Public Works In order to re¬ 
ceive Inlormallnn as to quantities and current prices 
of radium 

Dr B O Aohtson was preaentod with the Perkin 
medal al a recent meeting at the ChomlslH Club In 
presenting the medal Prof C F Chandler traced tho 
hlatory of the docorallon and loM bow It bad been con¬ 
ferred upon Sir William H Perkin, Dr J B Francis 
Herreahoff, and Dr Arno Bebr Dr Acheoon received 
the medal for discovering entirely new msterlala suit 
able for many purposes and now Indlapsnaable to the 
world The anbetancea with which Ur Aobeaons 
name It associated are carborundum, deflocculatad 
graphite, and Bgyptlanixed clay 

The Mew York Aquarium had a greater number of 
vlsilors during the year ri09 than ever before, the at¬ 
tendance being 3,803 601 an avnrafle of 10,417 a day 
Tbeee flgurca show that tho Aqusrlum has a greater 
patronage by the public than all the other mueeums of 
the city Including the Zoologicel Park combined, and 
1,800 01)0 more, for the same period than the New York 
Hippodrome which has probably the largeal allend- 
ance of nny theater In the city These flgures are 
unequaled by tboee of any other musmim In tbe world 
ot which statistic are available 

The Snt spoctroecoplc observatlnni of Halley’s 
loinet, made at Meudnn by Deslandres and Rernard, 
reveal 1 loarly marked dlsconltnuUlee In tbe spectrum 
of the comet The faint continuous spectrum Is ernsaed 
by distinctly stronger lines cape<lally In the ultra- 
violent region On December Ath tbe comet showed a 
nearly clmilar nudens from which extended two 
lurved rays of feeble brtllaniy, bul distinct, and re¬ 
sembling In form the antcnnsi of an Inseit or the 
prongs of a two-pronged fork The direction of tbeee 
rays was such that It appeared scarcely possible to 
attribute them solely to tb« repulsive force of tbe sun. 
On the following day these apiK-ndogee were no longer 
\lelblD and the general brightness ot the comet ap- 
lieared to be diminished These Bret oboervaUoBS 
show that the comet Is already Helf-lumlnoua and that 
Its light Is due partly to Incandeecmt gases. 

Aa Bstoreld, whlih appears (0 be a previously unre¬ 
corded member of tbe family, bos been discovered by 
Bolnot of the Paris observatory In examining a phis 
lograph made on October IVUi Dolnol observed a faint 
linear trace As tbe star Images on the plate were 
perloctly round and sharp. It waa evident that tbe 
trace was either a defect In the photograph or the Im 
presslon made by a planet in order to verity the 
observation, another photograph of tho same part ot 
tbe sky was mads on October 2Srd Tbe second plate 
■bowed the trace, a little to the soutbwest of Its former 
poeIttOD It was, therefore, certainly due to an asteroid, 
which appeared to be of the eleventh magnitude The 
discovery was Immediately reported to the astronomi¬ 
cal bureau of Kiel, where the asteroid was provisional¬ 
ly designated by the symbol 1909 J D Since tbe re¬ 
markable dIscoTcriea made by the Henry brothers the 
search for asteroids has been carried on slmost ex 
clurively by Oermsn sad American astronomers 

Tka Freoeh Journal Ijt Radium describes ■ long 
serisi of experiments made by Diane, of Rome, In re¬ 
gard to the pretence of thorium In variona earths and 
rooka. The proporiloni of thorium found expre ss ed 
In millionths of tho weight of the mineral, wore as 
folloka Roman vogeuble sartb, 14 6, granite from 
the Vosges Mountains, 30 7, granite from lake Maggl- 
ore, 314, various specimens of syenite. 63 0 to 83 8 
The experiments of Joly relating to the rocks of tbe St 
Oothard tunnel, gave the following quanllHes ot lho^ 
turn (In mllllontba) 6 10 In the weathered sedimentary 
rock near TeatIn, 11 8 lu the schists and 18 6 In the 
granite and guetss of tbe Ftnsterasrhorn, but Joly 
found also similar quantities of uranium and about 1 
ten millionth sa much radium. The Inferent-e Is that 
thorium exists everywhere. In all rocks. In sea water, 
etc, and It appeori not qnllkely that with the aid of 
■nfflclantly exact methods. It wonld be found In all sub¬ 
stances. Blanc haa calculated the quantity of hrat dis¬ 
engaged by the tborium iwpannds In the rocks and 
bos found it twlco as great as the heat produced by the 
elemenu of tbe nnnlum-radlum family In the Igneous 
rocks which ware examined by Strutt Henre It ap¬ 
pears that tborlcuB must play a considerable part in 
tho MdloacUvlt^ of tbs eartli. 
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WHAT SMOKELESS 
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POWDER HAS MADE POSSIBLL—L 


BY ROBERT Q SKERRETT 



brMflIi of the gm. Th«iee toward the musilo, the 
prouare dropa niddfliilr—oaporunr If th« gralna b« 
■nail and tho nUM thiu otailr indamod Onr dia 
■ram ahoira craphleally tho qulchneu with whloh tho 
hlghoat ^reuurM arc doTolopad and tlu rapid waj In 


■eneratlon of gao. For a time. thU answered But 
the dim irew, and the eniwsed eurfai-ee of the greater 
powder charge required offered too largo an Initial 
bnming area, and dangeroiislr high and sudden pres* 
anres wan produced at the breech of the weapon. 


there was actuallr more smoke than before, the bores 
of the guns were quickly fouled and there si III re¬ 
mained a wasteful perientage of unbumod grains 
Such wsM the slate of the art In this country when wo 
wool tu war wUb Spain 



WdlM of ■ tsesi IWiaBsrsim,:« posnibi Powaw sasiiw S» possm I Hamit Ttloelty, M» iw» p« ■sam.l. MnsJs ■wKr.iBfln foot-tn™. 
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Which they fall—the averagn propnlalve foree being 
but a low percentage of the mailmum power erqlred 
It la tbla arerage preaanre that ■endi the abot on tta 
•estmettre errand, and the aim of the ordnance engl- 
naar la to hare thli reaaonably high while lowering 
Um ersat of the mrre of mazlmitm energy 
The drst remedy tried wng In the form of Inrgsr 
gninm no Umt. for a given weight of chargt, the soper- 
Bolal ana at ence aspoaod to the damo aho«14 be re- 
dneed—the powder Instead of going off with a alngla 
Bash boned toon slowly, and tho pngwUlng tone was 
batter dlitribntod along the bon of the gno. This 
mathod lad to tfca nasking of prlsmatla gnina op to 
in IBSK nitd n half In diametsr—ngnlarly and eam- 
Mtjr formed. Nsst, a boto WWi bond thnagh thg 


Beoldaa tbla, a big penentago of tba grain waa Mown 
out of the gnn nneonsumed Advance for a time was 
blocked nntll the powder maken evolved a "slow- 
burning*' propslUnt by changing the proportions of 
some of the Ingredients. The purpose of sulphur Is 
ic lower the ignition temperatun of the powder, and 
by lossenlng this element InOammatlon was momen- 
taiily retarded By Incroaalng tb« cbannal a greater 
pensBtaga of molston was added, and that served as 
a slowlnrnp agent In thf geneni cembustloq of the 
mlxtnn. The powder thna doreioped was called "co- 
eoa" because of Its colox^-tha eoaaaqnence of the nnder- 
ohamd charcoal osad. In this oonntry, we later called 
tt "brown prlsmatla" Tbo terms "quleh" or "slow 
bnnlnr an menly nlaUve In oltb«r cose we an 



Smokeless powder has iiiillc reversed ilie task nf the 
ordnance engineer His slni now Is lo provide nn ex¬ 
plosive which can be made to suit Ihe gun rather than 
to fashion the weapon lo meet the violent vagaries of 
the older propellants Our preamt sniokoloss powder 
geoerates a nlatlvely low n'gular, and progressive 
liresanre from the Instant of Ignition up lo the time 
the shot leaves tbo muxxle of tbu gun wllh Its uiaxl 
mum velocity The curve of our big l.’inih rifles 
shows how mueh nearer Ihe iiowder makers have come 
to solving the problem, but mmb pal lent experiment¬ 
ing has yet to be done before the Ideal Is measnrably 
approached 

The operative cycle of a shot moving along the bore 
of a gun Is eiaolly opposite to that of a train of ears 
■lining full speed from a standstill In the iHller case, 
the engineer knows that he would endanger his eou 
pllngs—even If he did no other damage- If ho opened 
wide the throttle at tho Instant of starting So ho be¬ 
gins by Just acquiring headway and then gradually 
tnereast's the mollvo energy until tho train bos rearh 
ed full speed—a matter of quite ecversl minutes for 
a fast train and during a distance of a mllo or twa 

The ordnance engineer, on Ibe other hand, ran give 

to his projectile only a flying start by suddenly apply¬ 

ing s great and violent pressure, and enough of this 
propulsive force must follow the shell to the muxxle 

In order to give the desired maximum velocity This 
must be aceompUshed within a period of not more 
than one-hundredth of a second of time and In onr 
Mggest guns, while the shot travels a dlalsnce of not 
more than llfty foot A few flgums will enable us to 
ntUss bettor tha tisk aat tba ordniBca auglneer and 
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tUo part that unokoleH powdor playa In tbo result 
when measured by tbo power to strike an apiwlllnc 
blow The shell leavea the ninule of one ot our lolaut 
iSImh, 4&-t«llbur rllles, with a veloiUy of 2 DU) feet 
a RwoDd-tahZ miles n minute—end has a etrlklng 
forte at that Inslant e<|ual to a blow of 52,632 foot 
tons' A fast express of J5U Ions, tliiinilorlna along 
St the rapid rate of 66,34 nilN's an hour In rotllalon 
with a standlnK objnet, would be able to dull a blow 
of oxattly (orrosiKindlnR iiiORtillude Ihe gun's mis¬ 
sile weighs but 870 pounds and the (barge ot imvidcr 
335 imunds- sui h Is tin iKiwur eoiu-eiiiruled In our 
stnokelewi propillant, nnd ji t so wonilertiilly regu 
lated Is (he di v< lojinu nl of this sliiis-ndoiia energy 
that the w(a|Hin Is aitnally less laxnd than (he older 
12 5-lnili ride dealt with In thi diagram while the 
preaenl-day gnu haa far more military value 

Referring to our diagram we see how far smokoloas 
IHjwder has made It iiosslhle to Imiirovu upon the per- 
tormanee of the Armstrong giin ot the "elgfatles ’ 
That gun fired a shell of H2n poiiads, used a rharge 
of 130 pounds of hbi(k iiowder nnd gave to Its shot a 
mnxxln vilmlty of 1 400 feet a Br(ond Al the instant 
the shot Inn Ihe gun It hnd a slrlkliig i rgy of 10,980 
fiHil tons To-day our lilg 12lnili rifles widghing but 
forl}-odd isr riml more Ilian fbi older weaiioD, can 
send iheir sTO-jKiiind armor plerrlng shell on an 
errand of deslruction with an Initial s|K-ed of nearly 
3 000 feet a second—delherlng al tbo muxilc a blow 
nearly five times ns great as that of the Armstrong 
gun The 38 Inn gun with a jmwder rharge anarccly 
more than a third of lhal now used, developed the 
dangeruiiH maximum pressure of 24 Iona to the square 
Ini h In the powder rhamber Our big "twilvcB"—using 
3(15 poiiiids of smokeless powdor—havo a maximum 
(hamber pressure In servlee of not more than 16 tons 
This means a rednetlon of stress upon (he hnsu'h of 
the weapon of quite 33 ptr rent nnd yet yielding an 
average propnlslve pressure of something more than 
60 per rent gniater, all b(>eause the present powder 
burns slowi r and oxirts Us driving imwer for a longer 
|H>rlod during the passage of I he shell along tho bore 
of tho rifle It Is the difference between Ihe shmk of 
a slngli, sudden, violent Impulae and the betler-eiis- 
(alnod push by whlih an object may bo set In motion 
and aeei.l( rated 

Surely these are truly astonishing strides, and yet 
Bo unobirushely have they been made from year to 
year that hut few of us hav( realized I heir extent and 
their signifliance In slreuglhenlng our powers of de¬ 
fense and of retaliation Surh are the aehlevements 
of lo-day' What may we not expect to-morrowT 
(To be continued I 


A nv mino nint watal evi or ouat rown. 

Our Illustration of the new naval HImh gun can¬ 
not fall to oxelte widespread Interest among those who 
are following the trend of development In tho United 
States navy The piece was (HmalruetiHl at the Mid 
vale Works from plans of the Bureau of Ordnance, and 
reeelvcd Us finishing touches In tho naval gun shops 
at Washington It la now undergoing teals al the In¬ 
dian Head Proving Oround which are giving much 
Hllsfadlun 10 tho olBiera of the Bureau 

There se<<ms to be a growing conviction among some 
of the leading naval powrrs that. In view of tbs fact 
that future engagements will be fought al long rangca 
at which the remaining energy Imreases greatly with 
an Increase In the size of the gun future dreadnoughts 
win bo srmed with a plcre of larger eallber than 
twelve Inehes Great Britain Is building. If she boa 
not already eomphted, a iSS^Inih gun, and our 14- 
ineb pleee baa laen doalgned and Is now being 
tcated, with a view to putting our navy In a position 
to arm fntum'dreadnoughu eollroly with the 14-Inch 
If It should be deemed desirable to do so 

The new weapon, whtrh will be 45 callben In length 
(that Is to say Us length will bo 46 times the bore), 
meaauree over all 53 feet 6^ Inches, and It welgha 63 
torn It tires a projectile of 1,460 pounds weight with 
a charge of 365 poiindi of amokeless powder and the 
shell leaves the muxilc of the gun with a velorlly of 
2,600 feet per second and an energy of 65,687 foot-tons. 
It wfll be noticed that the vetoeity ll SRO feet a second 
less than that of onr latest IS-Inch gun, bat that because 
of the heavier shell the mnaile energy is greater The 
lower velorlly haa tbs great advantage that the prea- 
■uros and temperatures tn the bore ot the gun will be 
l(>ss and Ihen'tore the eroelim will be reduood and the 
life ot Ihe gun before the rifling is so badly worn 
away as to destroy the aecuraCy will be considerably 
longt'r Tbo method of eonstmctloB la generally slml 
lar to that shown In the accompanying article entitled 
"IVbat Smokeless Powder Haa Mads Posalhle''; and. 
except that the powder pressures are lower, the ctmra 
of preeenre from the iiowder ehsmbor to the masala 
Is approximately the same for the two pleceo. 


Tbo telesco^ which Is being Installed In ths Trans¬ 
vaal Ohaei^tli^ry will be the second largest in tho 
Drillib Rinpire It will be 3|i feet long and hava an 
slerlnre 26 l(>v|Wfl IB dUmstar, 
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The peyohio machinery In our body Is made up of 
two systems—the cerebrospinal and the sympathetic, 
the latter doea not here conrom us. The cerebro¬ 
spinal system Is made up of the brain, the spinal oord 
and tho norvea, which are derived from tho cord and 
extend thence to the mnsclee, the skin, and the uttep 
most tissues Tho basis of this nervous system Is the 
nenrone, composod of a cell body (gray nuilter), and 
Ita dendrttoa or flbers (white mailer) which emanate 
from the cell like the room of a tree The neurones 
arv aensory and motor, and Infantile paralysis Is an 
affection ot the motor neurone Tho whole Is like B 
tolegraph ayslom The Qbora (whlih make up tho 
nerves) are the telegraph wires, the rell bodies (os 
grouped In ganglia) are the miograph stallons, com¬ 
municating by Ihelr flbers with the oxtromlilo#. with 
one anotber, and with tho main ofllen in the brain 
cortex 

The sensory ganglia in the spinal cord, to which 
sensations are tolographed from the surface of the 
body, are tn tbo posterior “hems**, thence the sensa¬ 
tions are irausiDitted to the brain corlax, from wbloh 
In return (timmands are sent down through the motor 
ganglia, In tbo antorlor horns of the spinal cord to the 
muocloa working the affected area. 

Infantile paralysla is known also to phyalcinns aa 
antorlor pallomyelltta (palfoa gray, myclls, marrow— 
a term applied no doubt when the gray matter waa 
erroneously sapiiosed to he marrow, and lit*, Inflam 
matloni Ho this disease la an Inflammation ot the 
anterior horns In the spinal cord—those parts of the 
cord w hlch ere concernod tn mnscnlar movemenU and 
development, and such a lesion means paralysis, atro¬ 
phy or degeneration In the particular mueolas In¬ 
nervated from tho port of the cord Involved 

Infanllte imralysle Is generally an acute dUaaae, 
and by far the greatest gufferera from. II are little 
(lilldren from one to flvo years of age Ai>art from 
tbe potboa In thta clrcnmatance, we would Inter 
(Ihougtf not, of caiirse conclusively) the Infectious 
nature of this form of paralysis. For almost all the 
acute Infections—measles, scarlet fover, whooping 
cough, and the like—are generally dlseaaea of child 
hood, adults and the aged seldom contract them, If 
they havo once contracted them In childhood, because 
the attack In Infancy has innferved In most cases, 
lifelong Immnnlty iiimn the Individual Another rea¬ 
son for Interring InfcctlvUy In pallnmyelltls Is Us fre¬ 
quently epidemic character, ns In the summer ot 1907, 
when nearly tho whole Atlantic acaboard waa swept, 
and again In the summer of 1909, when the disease 
appeanki In New York and spread widely throughout 
tho United States and Ruroiic 

Tn perhaiis Iwo-thlrds of the cases that have been 
studied physhlans have concluded them to bo Infec¬ 
tious, though they could not prove this. In tbe re¬ 
maining one-third the dlscaso has been attributed to 
falls, to oiilvcodent maturing fevera. and to bomor- 
rhages Into tbo spinal blood vessels la tbe light of 
onr present knowledge, however. It Is safe to consider 
that HUth falls fevers and hemorrhages have not been 
(«usatlTo of the pallomyelltls but rather predlapoa- 
Ing factors making the tissues rnneerned vulnsr- 
ablo to the essential or nperlflc nlrus 

The motor nenronee In this paralysis become 
smaller, (hen they degenerate, liquefy, and finally 
shrivel up, tho flbers emustlng from them degen 
erate and atrophy This process may go on to com 
pleto destruction of these preclons elements, or It 
may be arrested at any stagei. If arnated early, ro- 
luUr may ensue and the cells and their tlliors regain 
fairly well their normal condition and function If, 
unfortunately, the Inflammation goes on, tbe else and 
shape of tbe spinal cord at the points Involved are 
contracted and changed. and In consequence of this 
the muscles concerned become paralyxed, strophlo, and 
Incapable of their proper fnnctlon Whan recovery 
does take place these muscles are apt to remain small, 
perhaps throughout lifetime These little patients 
suffer also retarded bone growth deformity of the 
Joints Involved sometimes lateral curvature of tha 
spine, sluggish olreulatloD, and Impaired nutrition 

Such an lllneaa begins raddenly vritb a hlgli tern- 
peraturo and an the ayaptoma oocompanylng a fever; 
there ia a pain In the bock and Itmba; snddenly there 
supervenee paralysle, generally la the leg mueolee. A 
ctalld may be put to bed seemingly quite benlthy, and 
may in the early morning maalfeat Ihoao anllbrlnga. 
Tbe outlook Is geBenlly good at to life Itoelf. Tat tbs 
severity and fntallly of tlM d l asaat, u la all Inteo- 
tlona, fluctuate wUely; and thUng It an In all, paUo- 
myallUs la snlBclenUy dlaastroaii to give aaedieal meo 
mnob anxiety, ee It ahoold giva tbO t wmai uni ty In 
general grava eoooara. 

As intimated, the lafaetloaa hatnra aC poUesnyatMa 
haa betm rather oMud than {ld«<»d; it wsbU now 
seem that oeaa^aU deaw«nttoa-ef MaeUvitT wfll 
presently be terthoonlng. W* may the* aatefUJo tha 
confidant hops of • finvpnttvo wd ngant 


ogaiatt tnlBtttlle pualyala akbt to that whleh hanv 
piaoUcnlly ell m lnatad amanpox front human 
enon Buly In 19M two Oerman axperlmeaten, Lnad- 
■Ulner and Popper, raeceeatnlly tnocnlated two rnim- 
keye with the aplaal corde token from two fatal human 
ooeea ot pallomyellUa. In both tho moikeya laoloaa 
of the spinal cord wera on antopsy found similar to 
tbooe In man 

In September of 1909 Dr Simon Flexnor and bla 
collengne, Dr Paul A. Lewis, of tho Rockoteller iMtl- 
lute, In New York city, obtained tbo cords of two chil¬ 
dren that had unfortunately died of pallomyellUa, Iq 
which cords the anterior horns exhibited the oharao- 


mlsilon was then made to monkeys After ether an- 
eatbesla Inocnlatlon was made In the brain of thOW 
simians tbrongb a small trephine opening Tho tfr 
Jectod material ccmslsted first ot emulsions In salt 
solution of the two human cords; and later ot emul- 
sions of tbe spinal cordi of the monkeys that had d» 
veloped paralysla after Injection of the firat omulalooi, 
that from the human cords. Tbe aplnal cords In aU 
series of monkoya thus inoculated showed without et- 
ceptlen lealona similar to those of human pallomyelitia 

Now, a single succeeeful Inoiulatlon with bnman 
virus resulting In experimental paliomyellUs could not 
eetabllsh the eeleDUIIc case here set forth, berause the 
result might have been due to a transferred toxic 
body, but tn the experiments of Flexner and Lewis 
the tranafer of the active agency of epidemic infantile 
paralyila waa regularly succeaaful In one seriee of 
seven monkeya the lint Inoculation was of humaa 
virus, the other monkeys were successively Inoculated 
each with the virus from the cord or tbe cortex of Ita 
predeceasor, tbe disease regularly reanltlng. Hence, 
hy these and other equally conclusive experiments, one 
cannot doubt tho Infections nature of paltomyellUs. 

Again, later injectlona were made, not only In the 
brain of monkeys but also into the abdominal cavity, 
the blood vessels. Into nerve suhatanee (u In the sci¬ 
atic) of ihsae animals Nor “can It yet be affirmed 
that atm other avenues of Infection (ss the skin, tbe 
organs of resplratloo or tho dlgntlve tract) do not 
exist, for tbo entrance of tbe virus Into the central 


But now as to the nature of this virus which la re¬ 
sponsible for Infantile paralysis It la at present tn 
visible under tbe microscope Flexner and Lewis 
after most exhaustive search, have found that It la 
neither a hatterlum nor a protozoon, which parasitea 
have been Isolated as pathogenic of most of the la- 
fectlona dlaeaaes Tbo vlnu Of infantile paralysis— 
Its infecting agent—ie of the eame nature as that of 
smallpox, ll belongs to the class ot tbe minute and 
filterable virusra that have thus far not been demon¬ 
strated with cerUlnty Noverthelesa, although tbe 
smallpox virus still remains Invisible to us, for a cen¬ 
tury post a vaccine haa been evolved from It by which 
we have practically banished this dreadful disease 
from the fare of the earth, there should then be no 
riwsoD In sclen(3^ why a vaccine or an Immunising 
agent against pallomyelltls should not now In good 
time be forthcoming 

By tbe way, did tbe reader noto In this paper tha 
phrase “after ether anostheslar' It means that tbe 
monkeys suffered no torture during theee oxperlmenta, 
■o benofloont In their trend for humankind Let ns 
congratulate ourselves that Infantile paralysis Is an¬ 
otber added to the long list nf dreadful diseases for 
which a remedy Is being found through animal ex¬ 
perimentation, which could otberwlse never have been 
evolved. 



An electro-pneumatic system Is used In the Berlin 
royal library tor carrying out tbe dlslrtbution of booka 
to tbe readers Upon this system tho reader fllla out a 
blank containing the name ot the desired book, and 
upon this blank an amployse writes an exSet Indica¬ 
tion ot tbo plaeo wbora snob volume Is to bo found 
Tbo buUetla U then asot by pnenmatlo tube to tbo 
central office. This office Is directly inmiiected by ele¬ 
vators with the different stories of the building. These 
elevatoie are of small slae and an operated electri¬ 
cally on a puata-butbm system Beaidee, then la a 
laige elevator rnnntng thmagta 611 the floere for traas- 
porting persona and bpOka. A sat of poaumaUc tubas 
also ran from" tbo oOnttoI ofiloi to tba dttaront floors 
whldi ootataln tho boiflks, Tho katployoo of the oon- 


soma by pnoupiatle tube to tba proper floor, sad on 
this floor tho itteadantt road tbo shoot sad bring the 
dealrtd booka to the elovator whtofa tafcsn them to 
tho eaatral oOoe. This latter eOoo than aaada tha 
boohs to the poiat from whMt the bUletU wea sent 
Ih the fl¥ iflMe, elthar IB the flute piadtec lem 
oc aBy-dUwr of tha noflu of tho Utevr- 


Thd ptedtettaB PteNuy it the jUtepfu tethte. 
Bpalii, wBi ktt«^ jr «M9a «Mhi8 ¥ 4^ 

lHcamlt4ii^l^4¥4^ 
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VD STioioen u a oimk. 

To Um Bdttor of the acomririL' Ameucak 
IB mud to Ur. Bokor'o Item In tbe Jenunr; lit 
number retotlng to the cjrroicope not malnulnlng ita 
pootUen relntlTe to the earth, but relative to a died 
point In ipaoe, It thla be true, the gjroeiope, operated 
by a imall motor and let on a balanced pivot, would 
make an exoellent timepiece, althouih illghtly differ¬ 
ent from thoae In preaent uae, make only one revolu¬ 
tion In 24 honra The clock would of coune have to 
be ae^ with the axia north and louth, ao the gyroecope 
would (apparently) route from weat to east. It could 
alao be geared ao aa to denote the mlnutea and aeo- 
onda, and would he abaolutely accurate, with the ex- 
eeptlon of the alight friction which would have the 
effect of ilowlng the clock a trlde 
It oconra to me alao that the name principle might 
be made nae of In malnulnlng the poalUon of aatro- 
nomloal teloecopes, if the vibration could be overcome, 
Inatead of the mechanical, clockwork devlcoa now In 
uae. 

To anyone who haa the Inclination to experiment In 
thla way. a timepiece of thla character would make 
an Intereatlng toy, and could be very cheaply (on 
alrucUd An ordinary toy electric motor ahould nerve 
the purpoae of a gyroacope Carl Orerituv 

Udmonlon, Alberta. 


wn MU A WATOE-SPUirO 1UAX1 

To the Bdltor of tbe ScirNTirn AnrjiiLAN 
Why doea a watch apring bnak after being In use 
quite a whlleT If not etrong enough, why did It not 
break at the very beglnnlngT 
Such la the quentlon propounded by the Editora of 
the ScitxTini Amkuilav 

Let na auppoau a atrip of iron to be faatcnod at one 
end, the other end being free If »n bond It a little 
and then let It go It will return to Ita place after vi¬ 
brating a certain length of lime It may do the aamu 
again and again, when we bend It moro and more 
until Anally after being bent beyond what la called the 
limit of elaatlcity, It will bo iwrmanently deformed 
lU moleculea have then anaumed a diflicult poatlton In 
regard to each other from that they had before 
If we keep on bending It atlll moro It will Anally 
break In two at the point where the etrain la greateat 
or where a defect may exiat 
Now lot ua try a good ateel apring Here wa And 
no deforfflntlon appreciable When we bend It be 
yond lU atrength. It anapa at once At leaat It ap- 
peara to be ao The probability la, however, that a 
pemunant bending Ukea place drat but at a point no 
near the brooking point that tbe difference eacapea our 
obaorvatlon entiraly 

Paaalng to tbe other extreme uo will take a atrip 
at lead There la then almoat no elaatlcity, a very 
alight bending wilt deform the piece, but on iho other 
hand. It will lake a conalderable amount of bending 
or twlatlng to break It 

80 much for the Immediate elTerta of bending or 
ctberwiae atralnlng any given material But now the 
queatlon arleea, what might be the effect of a atraln 
not quite auffldent to produce an Immediate doloima- 
tlon, but applied during a long tlmef 
I can give here an example that I have often the 
occaalon to verify Take a piece of tin and a piece of 
cine (in abeet) of tbo aame alee, bend them to aome 
extent and faaten them Two weeka later releoae 
thorn The tin will return Immediately to Ita former 
ahtpe while the alno will remain bent Juat oa It waa 


Or Uke a piece of Ur and put It on tbe Uble It 
will keep lU ahape, and even atand quite a preoaure 
without deformation or breaking down Nevertheleaa 
In tbe courae of a few daya lU moleculea will bavo 
yielded to auch an exUnt that the piece of Ur haa not 
even been able to stand lu own weight, and baa 
spread over tbe Ubio 

Now, what has Ukan place with tbe alnc or the Ur 
nndonbtedly ocean with the other materials within 
oerUlD UiplU, at least It seems to me ao The piece 
of Iron kept bent near tbe point of Immedlato deforma- 
ttOD, mnat la a anmclent Ume yield and be deformed 
The watch spring, or other steal spring, kept bent not 
quite mongh to break mnat In course of time break 
qp. The contlaned tension of tbe moteenlea must bavo 
A tmdeiier to dbplaoe ttaem. and flaally cBuaea them 
to yldd 

We Mve oa InaMaae aaMuat of infonnaUoa as ta 


tha haaiadlate defamation or breaklag of aiaterllds 
at an ktads qadar rtfa waa applied at once or durtag 
a aum tUao, but ol^r yarysUttla eoaaemliw the rftecU 
at Itraiaaa appM dniHig # kmc Uaw. Beveral ana- 


altar yaan of aarvlaa. fehanl oplatcn aaiaiif 
(Mlaaoia to that the bnaktac wag due u the rlbrn- 
tibf# abagatt V the tbe brldan, TIhw 

flfianiiA eaaM tbb aMaeblab of the ateat or ban 


ta anoiaa a eryaUlUae itractnre instead of the origl- 
nal Abroas disposition 

It la said that a watch spring la more liable to break 
during warm than during cold weather I am very 
much tempted to question the correctness of that opln 
ion However It may bo ao to some extent at least 
In tbe Ant place, aa a general rule the atrength of 
all raeUla decruaaaa with an Incroaao of temperature 
Hetneen the ordinary llmita to which a watch la ex 
posed, the difference Is InsIgnlAcanl Hut it Is not su 
ss to tha expansion of volume The dUnioter of the 
barrel changes but very little, but the spring, being 
very long, expands out of all proportion In fact the 
Increase of length of the spring is about twenty Ave 
tlmos the Increase of sloe of the barrel 
That Is the equivalent of placing tbe spring In a 
smaller barrol and Incroasing Its tenalon and liability 
of breakage In proportion Abbiar OrTAz. 

Knoxville, Tenn 


aayBTT n EinA 

To tbo Editor of the Bcikvtific Aukbican 

In your Issue of December 4th, 1909, In an editorial 
dlscnsslon of the Cherry mine disaster you state “the 
names reached the dust-covered pine limbers of the 
structural work “ This leads to a suggestion that the 
etmctural work in coal and other mines should not 
bo made up of pine or other timber at all, but of iron 

or stool Also, from another part of your discussion 

1 roDclude that veotllatlog shafU should bn distinct 

from the hoisting shafts. 

In tact, tbo whole sublert of protection to the miners 

should be studied out by scientlAc mining «x|Hirts 

The duty to protect the workmen rests as mural duty 

on tho owners and operators of the mines and this 
moral duty Is In need of legal onforcement by appro¬ 
priate statutes Htato and federal Tho men are clearly 
ontllled to protection, and protection would In tho 
long run pay In dollars as well as lives 

Thi whole subject of protection from iirevniitable 
(llsastors- and most of them are preventable aa is 
Rcncrally discovered after the event--uc ods to be made 
the BUbJeet of expnrt sclenttlU sludy The loss of life 
end limb due to accidents In mines, tn railways and 
to burning factories tbe-ators school houses snd hotels 
Is appallingly great, the moro so when much of It. 
most of It, Is clearly prcvontablo But right here it 
must be emphaslrc'd that too much reliance- Is had on 
mechanical Hlgnal syatonia anch ns lilac k slgnsls on 
railways and the like No mechanical syslcin can ob¬ 
viate the need of anppicmenlary personal buuian vigl 
lance There mual lie still Ihe liunian watchman to 
supplement the mechanical system Mechanical sys¬ 
tems have their adtantagis—the advantages of au- 
lomatlsni But automatism needn the aid of human 
Intelligence and vigilance There la too lltlle value 
placed on human life - the lives of workmen, of Irav 
elers of Ihe spectators at Iho play, of the children In 
the great crowded school bouses Tbe man who sees 
hls loved ones start on a Journey Is likely never to 
see them again, or at best (or wurat) ilnlr charred, 
almost unldentlAabie remains Or If they live, It Is 
to be maimed, dlsAgnred cripples. Or the man bim 
self may be stricken In bis prime—the unilinely vie 
tim of a lock of emre or of undervaluation of human 
life Or the president of the railway system -as has 
happened more than once In tho last decade—may 
blmselt beemme the victim of bis own neglect and may 
ride to dnath In bis palatial Bpcv.lBl 

The whole matter of accidents Is In a condition un 
worthy of the Intelligence of tbe country For one 
thing, there Is lack of constant Inspection—eternal In 
spectlon, day and night There soema to be an nnwar 
ranted confldence in werad. Iron and steel, a gratui 
tous assumpllon that accidents are not Hkniy to hap¬ 
pen Thu proper wiser assumption Is that they are 
sure to hapiien unless forestalled They ecrtnlnly do 
happen Bat somehow tbey do not nceni to is- taken 
Into serious account Tbe plans for runnlug railways, 
mines, and factories leave the certainty of accidents 
too much out of consideralloD, aa If they were mere 
"sports" of Nature, mere ibances, whereas they are 
the certain aud Inevllablo and hence preventnble re- 
anlta of well known factors—factors of wear and tear, 
factors of growing structural weskuera In timbers and 
steel, fsetors of over possible congrulty of unfavorable 
circumstances, tbe incidental coming together of com 
buatible elements etc 

In hotel! It muat be assumed that Area are likely 
tn happen at any or all times, and there Is need of the 
eUrnal vigilance of a eufflcleut number of trained 
brains to keep the whole area of danger under Intelll 
gent Burvsilance Mechanical appllanoea should not be 
regurded aa a substitute for these living Inspectors 
but merely aids. For the antomatlo system has a 
canny, unmachanical way of getting "out of Ax” at Ihe 
worst possible Ume Indeed It ran be depended on 
to do this very thing. These obcervattoua apply tn 
rallwaya, mines, and factories It la not aufflclent to 
bavo a Jury detonnlue whose negllgenoe caused tbe 
or to ear tkat It was duo to aome Imperfec¬ 


tion In tbe antomaUc signals PrevenUon Is the thing 
Think what horrible deaths—deaths of scalding, burn¬ 
ing, crushing, maiming—American men, women, chil¬ 
dren and babea are dying alniuHt hourly The sick¬ 
ening scene Is familiar- the ‘unlookcd fur accident— 
tbe sending for the nearest village or town surgeons, 
the “carting sway," the “shoveling up" of the mangled 
remains, the horrible idcnliaLailon of (.barred remains 
by some Jewel or scrap of a shoe or fragment of sp- 
IMrel Prevention is the thing through expert scl 
•mtlAc study and adequatu lusixdlon The aiibject Is 
of enough IniiMrlancu to warrant It being taken up 
In the great universities and tecbultAl acbtsils, so 
that men could be trained by proper study and prac 
tke to take charge of tbe Important work of saving 
life by preventing accidents It wrould be a noble 
aud useful work, If a(bleved—and It can be achieved 
llallroadB or railways systems should have a depart 
ineiil with a trained lorim of men to cope with tlieae 
lundlllons out of which accidents arise At Its bead 
n competent man, not tn mierate trains, but to removo 
the dangers of ai cldental death sure to arise when bU 
arc bent on running the trains on schedule (as now) 
and no ono Is thinking particularly of the human 
lives entrusted to tbe railways system, these dangers 
would be greatly minimized If the righ* atein are 
taken There! Is a railway west of the Mloshnlppl 
HIvor that baa been operated for several derados, and 

It enjoys this uuonviablo dlsllncllon The road boa 

never lauscd a slnglo human death I have heard 

also of a steamship line that haa nevi r lost a posasn- 
ger'i Ufa This ahows what Is iinasibln If these con 
ditlong woro general how muih happier everybody 
wonid be E L. Ui A( ksukab. 

Fellow Amerhan Association for the Advancement of 

Science 

Pnirle View, Tox. 


Kphrmerldu at iBnn^ I omet. 

In order to dutcrmlno early posIlIonH of Comat 
1910 a on photographic plaies, the following ephemo- 
rls has been computed by Prof 0 (' Wondoll from 
Kobalda element, given In M li *)!i3 
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From the samo elements, Mr F B Soagrave bos 
computed tho positions given below 
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The great bridgu over iho Hed Hlvir In Indo-Cblaa 
Is the subject of an urilde which oiicns the Currant 
Hiipplcmcut No 1779 Mr Illcbards explains some 
prlnilpliw In dcKlgt of frlillou clulcbcs A new valve 
gear tor gas engines Is described and lllustnitsd. Ao 
automobile chart bos been Invented by Mr Joseph J 
JoDi-B which serves th( fumtlons of s mechanical sign 
post BrleAy tl 1 liKc iitloii Is u revolving card which 
tells Ihe driver or any one lu a car exactly where be 
happens to Is upon u road An artlde on the Qer 
man "DreailnnuKhta' of the 'Nassau' type Is pub 
llshed A Lcitcrmoser discusses the present state of 
physical chemistry In (OlloIdH Dr (I Hudson Makiien 
wrllea on slammering and gives some suggcsilnns aa 
tn modern mclliuds of remedy J T ( iiniiliigliBm 
writes ou fransrorniutloiiB and migrations of eels 
Most of us have probably never heard of Nicole Or 
esme, yet he was Ihe foreriiDucr of Copernicus Prof 
Pierre Durham doea iredlt to hls work tn an appre- 
clatlvo article A very cxbauallve article on the ivaiis 
tunnels will be found In the Bippivuv>tT, an article 
of peculiar inten-et lu dew of the recent Inundation 
of the French (apltal 


The depth of the water In the middle of tbe Berlin- 
Bteltll Canal will b.. t mclers 19 S 4 feet), and the 
breadth ut the eurrscu In ordinary soil 13 inetera 
(1(IH“4 feet) In soft peaty ground It will bn from 
37 met(>rn In 18 meters (1214 tn 134 6 feet) 
For a distance of 16 nillea the bed and bsnka 
of tho canal will have to be puddled with clay, the 
surface of the canal there being above the water level 
of tbe surrounding country At one iwlnt the canal 
I losses the valley of the river by an embankment pro¬ 
vided with a eulvert 160- miters In length The 
eleven locka for the deocent Into the Oder Valley 
are begun One of them haa a fall of 9 meters 
(29 62 feet) The queetlim of building a lift besides 
tho series of locka has not yet Ison do Ided The 37 
canal brldgos are all to be built of steel 
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CLLARING SNOW FROM RAILWAY TRACKS IN CANAt^A^ 


BY FRANK C PERKINS. 



HanRvM are four half Inrh aUirl plalca or bladoa twenty dry, ll la saturatod with a aolullon of potaab or aoda ... » » 

IMO Ini-liea wldn imniirlNlnK a true helix upon the walentlaaa In caae of rain during or Immedlatety Tfce cwlint aerwaaiie afcww at ■oaaaw. 

hub The ripcllrni are mounted upon each end of after thin operation, the stone most be again cleaned. The Oral Aeronautic Show to be held In the United 

I ho abaft nnd otorliaug tho pedceiala the shaft ex- dried, and saturated with the aolutlon Then tollowi Btatea without eoanectton with any other exhlUtloii, 

tending Into the clmilnr rhambere. On the middle of an Imprecnatlon with molten rbloiide of caldnxn will open In Mechanical Bnlldlnc, Boston, MaM., on 

tho abaft, whloli la oiRht Inches In diameter, la keyed After thu Impregnation rain will do no more harm, rubmary 16th, and not on the tSfd, aa anoonaoed in 

the aprcKkot whccel, which la connected with a similar as on acc-onnt of the reaction of the chloride of cal- any but laane. Thla ahow will Temaln open one waek. 

wheel on the ahatt of the engine by ibc elerl chalna elum upon the solution of wntergliaa, the porea of He entaen fnll-alaed aeroplanea have already been ae- 

Tlii-ac four istria cnnatltule thn drive gear The mid tho etone will be fillcMi with Inaolnble, hard alllcate cured, and the exhibition promises to bo a repreaenta- 
die rbainlicr ui>ena In the Interior of the car On the of lime, while the aolublo silicate of lime will be de- tire one aa far as tho haarler-|t-in«ir maohlnea an 

fremt la conatruclrd the nnae of the plow, conalailng compoaed and wcuhed out by rain Another method rcraoorned Tho managor can bo addresaed at S Park 

of Steel plates projecting forward to the end of the of Kubelka's Is to satorate the etone first with a solu- Square, Boatou, by any oxperlnieateru bartag 

apron or shovel U may be stated that the apron or lion of sulphate of alumina, In water, and when dry to ezhlblL 
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BERNARD PAL155Y. THE FAMOUS 



FRENCH POTTER, AND HIS WORKS 


HI 

BY CHARLES A BRA55LER 



Bmard Mittr, wImw aUtus br Barrtaa approprl- 
•talr graoN tiM emit ymrd ol the Oeramlc Mnaeum 
Plfmi, la on* of the moat intereatlng flnroa In hla- 
tory 

Bore abral ISIO, near Atm, now In the department 
oC I>ot and Oarmne, France, ha waa apprenticed early 
In IMa to a potter, and Intenated hlmaeU greatly In 
Um taohnigM of hla calling, partlmlarly In the poail* 
MUtlea of the rerioan materima. He traTeled In 
France and Oennany, keeping thia object In Tlear and 
atvdylng, for thla pnrpoae, geology and natural bit- 
tory, anpportlng hlmeelf In the meantime by wmklng 
aa a land anrTeyor Abmt 1B3S, bowerer, he aettled 
at galntaa and here, while engaged In hla calling, he 
began hla ayatematlo reaearchea Into the mannfacture 
of pottery and the compoaltim of enameli. It waa 
here, he aaya In hla book, “L'Art de la terra," "that 
withmt oonaldertng that I bad no knowledge of argl- 
laoeona eartba, I began my researohea Into enamela, 
like one who gropea In the dark." 

An enameled cop of faience which came Into hla 
handa tnaplred him with the determination (o diacover 
a method of producing white enamel, and tor nearly 
aixteen yearn, neglecting almoat ercrything elan, be 
devoted hla time and attention to inveatlgatlona and 
eaparlmanta In thla direction. During thla period, 
donbUeaa. he made the dlacoTertea aa to ooloringa, 
glaiea, etc., that laid the fonndatlon for hla future 
aooeeaa. Hla drat altampta were nnaneceaafnl, hut 
ha puraned hla reaoarchea with unparalleled pernla- 
tenea and energy, aacrldclng ererythlng to what waa 
than conaldered more or leaa of a chimera, and to 
what brought him no profit He enbauated all hla 
raeonreea. and ladcing fnal for the filing of hla ktlaa. 


waa reduced to the neraaalty of burning place by 
piece hla houaehold faralture Ridiculed by hla nolgb 



Poitialt of Pallaqr. Frem an old French mlalaUre 
on vellnia at Clnnjr. 


bora, bitterly reproached by hla wife and tormented by 
tho erlea of hli hungry children, he neyerthalnaa perae- 
vured until finally, when reduced to the lent deeper- 
ate cxtramltlei, aucceea rewarded hla efforta. 

rmike moat of the Inveallgaton and citierlmental 
lata of hla time, Fallaay had conducted hla Inbora aye- 
tematically, and when he attained hla obloct, he was 
able to repeat hla worh and obuin the name reaniu 
A few yeaaola, ornamented with life-like repraaenta 
tions of reptllea, Inaecta and email animala and col 
ored true to nature, were a rorelation to the ceram 
lata of thoao timea and brought piicca that aoon an 
ablod him to forget the hardahipa through which he 
had fought hla way to auccfiaa. Ho continued and per¬ 
fected hlH reaearebna and aoon became fhmona, win 
ning favor with the nobility nnd royalty, in the em 
bnlllahment of wboae palacoa hla genlua waa cblnfly 
employed Thla frlcndahlp atood him In good atead at 
the time of the mawuu-re of fit Bartholomew, when 
the powerful protection of Queen Catherine and Anne 
de Montmorency, wife of tho conatable, anved him 
from the fata that befell go many of hla fellow Huguc 
nota, tor Pallaay had embrured the reformed faith 
A man of iturtloua habile and keen Intelligence 
Pallaay waa among tlio earileat of PVneh aelentlaUi 
to aubatltute for the fabica nnd fanciful Ihaorlea of 
no-called phlloaophora, hard facta, that were capable 
of practical dcmonatratloo In 1575 he commnneed 
the delivery of a courae of letiurea on natural hlatory 
and phyilca, In which he gave a correct account of 
tho origin of aprtnga, tho formation of atonev and 
foaall abella, and advanced iheorica aa to the beat 
methoda of purifying water, the uao of marl aa far 
(Continurd on pao< At) 
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TD aiATxn a nmuct, in» 

f lHBT mmooi tha salronotnical dia- 
covarlaa of 1910 U that of a bril¬ 
liant comet reported from South 
Africa on the 17th of Januarjr 
At that llnio It waa but five 
d^raea aouth of the ann, but It 
waa ao biisbt tbal It waa vlalble 
In full darligbt to tbe unaided 
are, and obaarvatlona of lla apac- 
trum, made neat day at the Uck 
Obaervalory, ahowed the Rodium 
llnea biicht en a Lontinuoua 
background- thua prorlng that the comet waa very 
bot and aelf lumlnona. 

Tbla doubtlaaa meana that It waa then very near 
the auD, and atrongly heated by Ita radiation 
rrom the acanty Information which b yet avail 
able It appears that the comet la moving rapidly north- 
eastward and diminishing In brightness. Tta orbit 
baa been < omputod and ephemeria will be found on page 
13S of thb Issue It la probable that It will he visible 
for a few weeks In the evening sky, Just after siinsot, 
and aliiinut directly aboin the point wh< ru the sun 
dlsaii|H>aT». It Is. however, quite possible that It may 
lose no mu(h In bright 
ness, ns It relruala from 
the HUD I hot It will not bn 
very conspicuous On the 
other hand. It may br a 
Ano object, nnd the eve¬ 
ning skies will bn wall 
worth watching eaiieclnlly 
nlmul the Itcglnnlng of 
February when moonligbt 
no longer drowns ont 
faint oblarts, 

Hnlley’a comet la ntlU 
Tbibla In the evening aky 
nnd la very slowly Increas¬ 
ing In hrightnen. but it 
will probably be too faint 
for the nnkad eye, though 
lierhapa visible In a deld 


It will foriunately bo 
SMy to loiatc Just north 
of tha planet Saturn are 
throe stars of the fourth 
magnitude, In an cast and 
west line On February 
nth the comet will be 
about M min of arc (or, 
ronghly, one and a half 
times the moon's diam¬ 
eter) north of the middle 


of the Hare and the Dove. Fhr below the latter, on 
the Boutfaern borlion, those who Hva aontb of Virginia 
or Mlaaonrl can lao a star of aieeptlonal brlghtnaan 
This la Canopua, the principal atar of tha great eon 
Btellatlon Argo, and, next to Sirius, the brightaat In 
the heavens This star’s brigbtnaea ml^t make ns 
snticipala that, like Siriua, It might bo a near naigh 
bor of oura In apnea, but repeated and carafnl obaarvn- 
tloDi ahow that this it not ad Its distance la too 
great to maaaure accurately, but It Is st least ten 
times as far off aa Sirius, and probably much farther 
from na. Canopus must thorefore be really a moat 
magnlAcenI luminary, exceeding onr ann at least a 
thousand fold In brightnass. 

To tha left of Orton and Tanrus are Cania Minor 
and Oemlnl, nnd right overhead la Auriga, with tha 
bright star Capells In the southwest there la noth 
Ing of mur h Interest, but In tha west we sea two bright 
objects, «na above Ihs other, not marked on the map 
These are ibe planets, Mare and Saturn, whose motion 
among tbe stare makes It Impoaalbla to pnt them In 
our permanent maps of the haavena Mars la higher 
up than Sntnrn, and Is redder In color 

In the northwest we see Andromeda and Cntalopela, 
and nliuvu them Perseus. This Is another of tbe eon- 
Htullatloaa which bears no real reaemblnnea to any¬ 


i 


betwean na and the sm and baonnas a OMniat ftar. 
At tha baglaalBc of tha month ihs iadn^ -HiiM ta 
the evening, setting more than an Itm asA h wf 
later than tha sun, nnd st Its snd ihs Is simUaffF 
sptenous la the morning sktes. 

Daring the middle of FWmajT sha will ba ihvMkla 
to the Baked eye, but as she p ss ss s almost t defrags 
north of tha snn, she ahoald ba obaamUo talaao^ 
cally. In fan daylight, as a thin oresesnt, all throagb 
this time. 

Mars Is evening atar In Arles, remalatag In sigbl 
MU nearly midnight 

Jnpiter Is In Virgo, rising sbent 10 80 F If. at tbs 
beginning of the month, and 8 80 at its doss. 

Saturn la evening atar la PIsoes, netting about 10 
P M in the middle of tbs month. 

Urnnna rises only about IM honrs before tho sun, 
and is unobaervable. 

Neptune is In Oemlnl, diservable all the evsnlng, 
but only with a good-slsed telescope. 

m MOON 

last quarter occurs at 0 A. M on tha Snd, new moon 
at 8. P M on tbe Btb. Ant quarter at 10 P U oa tha 
17tb, and full moon at 8 P M on the SSrd. Tho moon 
Is nenreat ue on tbe 12th, nnd farthest nwny on the 
88th. Btie Is In oonjunctlon with IJrahue and Iter- 
eury on tho 7th Venus on 
tbe Bih, Sstnrn on the 
ISth, Mars on the IBth, 
Neptune on the 20tb, and 
Jupiter on the 87th 
Princeton Unlveralty Ob- 
■orvntoiT 

The lilbfwry sr the Any* 
rinn King, aardanagalna. 

During the intervnl of 
the past Afty yean twenty 
thousand stone UbIeU, up- 
proximntely, of tbe Ubrnry 
of the Auyrlnn king, Bar- 
danapalus. were fonnd In 
the conne of rxcavotlons 
among tbe ruins of Nine¬ 
veh nnd taken to London 
The tests written on 
them, which are related to 
one another apparently, 
aro now pnbllsbcd In their 
original cunelfom script 
by the British Mnseum In 
serial collections Various 
savants of the whole world 
have therefore an oppor 
tnnity for further inveatl 
gntloD of tbe texts of 
their epectal province, tor 



the eeme distance north of 
(he weeternmoet of the 
three By following this 
lino of mnllon It can 
really be found at any 


J 


w^l at sunset, nnd soon ”"T TT. - ^ 

nftej- it will Jtanisb In tha 2 

twilight, to reappear, 

much brighter. In the 

morning eky In April 

While the nppearnnoc of 
thnec comets Is exciting so 
much Interest, n notnbln 
advnnro hue been made In 

the explanation of tbeee pbenomnnn. Obeervatlons of 
the spectra of the last two bright comots (Daniels and 
Morehouse s) showed that tbe light of tbe tall con 
slsted almml entirely of bright bands, given out by 
some luminous gas. But at that tlmo nu gas was 
known which gate Just these bands. Very recently 
Mr Fowler of Boiith Kenalnglon, Rngland, has fonnd 
that a vacuum tuba, containing email quanllMea of 
nitrogen, and of carbon compounda (extdled electrically 
BO as to glow), shows a spertrnm exactly like that of 
tho comet's tails, provided tbe preaaure of the gas la 
nude exceedingly email 

Aa the preaaure and density of the gas In a camera 
tall muat bn almoat Incalculably leaa than in any 
vacuum which we can produce by mechanical means, 
tills gives na a eatlsfnctory explanation of the obaerva- 
Itone The luminous partUlea though ao thinly dli- 
tributod through spare, err molecules of familiar 
gases, and one of the niyelerica which aurronnd com- 
e(a has been clrered away 

The eplendld and familiar winter ronstellatlena are 
now seen In all Ihdr glory 

Dill' south nnd nboiil half way up the eky Is Orion 
The very bright elar below him to the left la Blriua 
West pf this, directly bclou Orion, are tbe email grojipa 


thing In particular, but with the aid of the dnwlug 
In our Initial It la poaslble to ice bow tbe ancients 
found here tho Agure of the hero carrying the bead 
of the Oorgon Medusa, which la marked by the bright 
■tar Algol 

The bright spot In the Milky Way, between Pereeua 
and Caaslupela, la n splendid star Olnster, showing well 
In the smalleet telescopes. 

To see how the northern eonstellatlona appear In 
the eky, we must turn onr map npatde down, so that 
the words “Northern Horieon” are at the bottom. It 
will then appear that Cepbeua la below the Pole, w 
the left. The Utile Bear bangs by its tall from the 
Polestar. The Dragon Is below, with his bead out of 
eight and only hie tall ahowtag. Tbe Orest Bwir U 
climbing up the hrevena to tha eastward, and U 
already high In the east Is Lteo, pretty wbU up, and 
above la (tancer, with the ator olnater P r a eee po . Far- 
tbar to the right la Hydra—aa Immense constollatlon. 
whose bead is already high while Its tall will oon- 
tlnue to drag Itself Into eight for three honn Inatar. 

TDX pLAnan. 

Mercury Is morning star throughout tbe moath, bat 
la unfavorably placed aouth of the sun He may be bMt 
seen about the 20th. when he risea about S-M A. M 
Venue la evening star patl] the llth, wboa aha paaasa 


Iform script presents its 
own particular dlffloultlea 
to tbe tranilator and com 
mentator In the four¬ 
teenth collection, or vol 
nme of tho work are aa- 
eembled those Ubleta of 
tbe king's library which 
regard chiefly the objects 
of the throe natnral king 
dome. Obvlouily many of 
these Hate were prepared 
for purpoaee medlca- 


For this reaaon a prom- 
* Inont phyalelan, Bana 

Oefele, aaalsted by noted 
Boholan In cuneiform 
script ammig them Prat Zlmmern of Lelpaig, began 
to examine tbla oollectlon srlth a dogree of seal »>»»* 
has become quite prollAc. Apart from the many Uate 
which mention mlaereli, the numerous Hats of aeimais 
an mostly of a nallonn kind The namre of awtineie 
are arranged In two columns, tbe same namea being 
given In the Bret winmn in Sumerian and In tbe aac- 
ond column In Aeoadlan, that la. In BabylMlan lUll 
far more tatereattag than the aoologlcal UaU an the 
botanical llata, of which Uiore la a gnat niuabet, and 
which give the moat varloua dlreetlona to acquaiat tha 
aaplrlng pliytlolan with tu effect and aae of buDdrada 
of medictnal ptaata. Thia fact may anlBee to dhow 
that among the old Bahyloalaha tha knowledge of tha 
natural tcleneea waa already Car greater than aaMM 
thtor auecenon. the Otreeha and Ramaaa, wboae aamaa 
of animala and planu, U to manlteat, hare baah 4e< 
rlred partly from tha Btbyionlan hmeuagA 

The ahorteat tradi tor atoamera fto« Paniton to 
TokatiBiiiB, Itoagiffhal, aad Hoaffhna« paaaaa to 
proodmity to Baa Lataa Bay, near Capa ta UHm 
at the aonthera end of Lower CUItoralo. aU to W 
PMta or Mannanio and Acapako oh the matotoad of 
xexloo. Pwhaga M g a w gtn o ahoaM bo Miardad aa 
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■moo or KoioHiuos oai. 

■T 1 J JAnxK 

How to oconomln tho ceiuuinptlon of gM for llluinl- 
katlng and boating pnrpoaoo la a quoitlon of conalder 
ablo Importance UhUt The price charged for coal gae 
at the preoent time In 
my town* and tltlea 
10 bigb aa to prevent 
0 Ita nae for coo' 'ng pur 
poeoe Only b ezerclii- 
Ing the utmoat econ 
omy In ualng only Just 
enough to cook the 
email qnanUly of food 
required does the use of 
giu for cooking benime 
ad\-antageoua under 
ouch condltlona. 

Uy meane of a alniplu 
apparatuB the beating 
qualltlee of the gae can 
be Inipruved eo ae to 
reduce ■ n n k 111 g ex 



SOOMOKBIira anaBATUa lighting aa well, for In 
Welabaih and kindred 
lampa It la the beat of the burning gae tbal rendera 
the mantle brllllnntly Incandeacent Moreover tho 
lighting qualltlee of the gaa are greatly Impruved an 
well The following apparatna, which waa flrat made 
by the writer In 1872, haa been put to the teat In 
hnndreda of caaer and haa proved Ita efflikmy In 
every Initance Any man who la bandy In the uae 
of ninUI working tooli can make uuc and lit It to suit 
hli gaa aupply by attaching It to the anpply pipe aflec 
tha gaa haa paaaod the meter, the gae then bclonga 
to tha couaumer, it being the property of tho gaa com 
pauy before It puaacs the mttor 
The apparattta here deacrlbed la atiltahle for a ten 
light meter, with alt the (Ittinga for lighting, heating 
and cooking It conalata of a cloaed tin cylinder A alx 
Inches In diameter and aeven Inchei high without the 
conical top Wllhln thia veaael la placed another cyl 
Inder made of galvanized wire netting, with a half 
Inch moeb tho diamclor being fottr ini bca and height 
■even Inches This wire cylinder la placed within the 
tin case, having a one-inch apace all round Within 
thie apace clean, white cotton waale la packed A tin 
cylinder C alx and a half Imhee long and three and 
one-half Inches diameter la aoldered all round to the 
cone top of the cylinder A and la provldid with a |>er^ 
forated bottom to allow the hydrocarbon with which 
the ecana'nlicr la to be 1 barged to run through and 
saturate the cotton waste li The cylinder r site aa 
a spreader, causing the gas which enton by way of 
pipe JS to contact in a thin layer with the cotton waste 
held by the galvanised wire cylluder and then pam 
out through pipe r The apimratue la charged with 
benilne, gasoline, or a similar volatile hydrocarbon 
capable of being taken up by the nonlllumlnatlng con 
atltnenta of coal gaa, such aa hydrogen, manb gas or 
carbonic oxldo At (7 la a suitable brass atop-rock 
which enables one to turn off the gaa when charging 



A loeoiinT An A11 


tha apiiaiatiM wltb gaaollaa. Tha braaa cap at A must 
have a dlilt of pUaUe tsathw ittad 1> Um iatarior so 
that It baeoama partaotly gaaAtght whaa aorawad down. 
It lb waneaaary to maha a hola In tha supply pipe ■ at 
B ao that fat caae tba gaaoUne should ooyar tha hettam 
of tha fariat pipe this wanld pravent aay lUakariag of 
IlfW to babUhW of tha gaa through tho Uqoid. 


The charging of tha apparatus moat be carried out 
la daylight, aad It should be fltted near a window 
wbara daylight la admitted, for a lighted match, candle 
or lamp must not be used With theac simple pracau 
tlona tha apparatna U parfeetly safe Tha cone top 
must be perfectly soldered where tha tin cyllndor 
maeta, and all tha braai noaneetlona attached to the 
Inlet and outlet pipei must also be perfectly aoldered 
India rubber piping or conoeclora muat not be used 
aoldered tonneetlona, metal piping and wreened hnua 
connertora alone muat be used Whan the economlter 
la fltted and charged with about three plnta of gaeolinn 
It will be fonnd that the Intenaity of light from an 
ordinary naked burner will be vaatly Improved 

It haa been found that half a gallon of bnnslne will 
take the place of 500 cubic feet for direct Illumination 
In tbia apparatus 

The cotton waste in the economlrcr muat be packed 
moderately light. If parked too Ioom* li will sink and 
give lees aurface for the gea to roach tho gsiwlliic Bo 
Burv and mark the outer end of the inlet pipe IN 
This will prevent any mistake when Installing the 
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every Indirect and dirm-t Indirect gleam healer 
abould have some kind of a regulator ai> aa to shut off 
tho air supply when there la no heat In the radiator, 
otheraise, oapet-lally at night when the stcani pres¬ 
sure goea dnwD and the air box remains open with the 
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cold wind blowing directly Into It, It will soon cool off 
tbe house 

The accompanying lllnairatiou ahow a very simple 
way to make such a regulator Fig 1 abowa the gen 
oral arrangeuicnt of an Indirect boating radiator, and 
Fig 2 shows In detail the regulator 

The radiator A Is Inclosed In a box In the usual way 
Uklng Its air from tbe ontatde through the iiaasagc B 
and having a shutter or damiier r mounted to turn In 
suitable bearlnga on a sbaft Tbe latter has a aniall 
hell crank D secured to Its outer end which through a 
link Is connected to a lover E The lover B Is pivoted 
In suitable brackets F fastened to the regulator a 
Tbe regulator can be made of two small frying pans 
or akllleta aay about 6 Ini boa In diameter A part of 
the conioal rim la bent outward forming flanges for 
bolting the eamo togillior The bending la dune very 
aaally Place tbe skillet over the edge of an Iron block, 
and with a flat peen hammer atretch the edge, aay 
•bout ■ Inch all around To the lower bead, rivet a 
small floor flange, which will nerve for connection 
with the BteampIlKi from tbe lioller In the renter of 
the upper bead a bole Ih made large enough to re¬ 
ceive a half Inch nipple To the lever bi foaUusd a 
abort rod which poaaea down through this nipple to 
tha diaphragm U 

The diaphragm la made of aheat rubber, aay 3/Ifl 
Inch thick with one or more layers of duck In It To 
tba top and bottom dlaks of Iron with bevsied edges 
abont 16 inch thick are riveted To the npper disk la 
BoldOTed a half Incb nipple or plere of pips, serving aa 
a guide Tbe whole Is now placed between tbe two 
haada of the regulator and bolted together very rleaaly 

TU the lower head b fastened the usual alphen pipe 
la prevent the ateam from entering the regulator As 
the steam priwiirn risea It will force Ibv dbphragro 


upward, thereby opening the abutter 0 In tbe air pass¬ 
age B, permitting the cold air to poas under and 
through the bank of radiators, thereby beating them 
thence up through the register Into the mom and will 
keep It open until the aleam preasun. goes down The 
weight of tba arm £ will then cinso the shutter per 
mlttlng no more air to pass until again opened by ihe 
steam preasum A weight may tw altaihrd to this 
lever, so aa to cloae the sbuUer more effectually 


The accompanying diagram shows how a alinphi 
utarm fur house heaters can bo made 
Tbe nhjcit of this alarm la to give warning when 
the fiimuce la overheated and needs attention, or when 
Ihe Are la marly mil and needs more coal A tlicrmo- 
elatlc bar A II4 Inches by l/lh-lnih Is made of copper 



and Iron riveted logelhcr very ilcwidy and faslinod at 
nae end arc brai kets B whlih urc scrurod to a suitable 
liaan H The fme end of Ihi bar A moves between 
two lontact points U msdi of ordinary screw-eyes 
These are Screwed Into poais f made of % Inch dowel 
and Hiruri d lo Ibu hasi II 

Tho whole Is fastened In uii Inverted iMwlUnn ovi r 
Ihi furimtc or other pbic wlicra llicru la dangi rot oxer 
heating After the lontart imlnts an' adjusted to close 
the ilrcnlt at the proinr tcm|H>mture they are eon 
ni>rted lip to an electric bell snil liatlery as Indlealnd 
In Ihe drawing 

A awllib Is placed In the ilrnill at aomi couvinkiit 
l«lnt It will now be Nccn that whin the tlieriinuiiallr 
bar U luovim lo cllber sldi aitording to ihi umpera 
turc and makes (onncctlons with conlait points I) the 
bell K will ring Wbeii the apparatus gives the necea- 
HHry alarm the switch must be lurniid off until the 
trouble Is remedied 


ADAPTiBs A esan fob uau coal. 

sr i A ASUuATnua 

Tha grates lu the urdliiary bouse boating fiimacoa 
nrc n'gulated nud made for thi best and most suitable 
else of inal lo be um-d In eaih particular case That 
Is to say In a largi bui-alr furnaie where igg coal is 
inuHl aiiltabh, a x’ery lonrso and open grate Is pro¬ 
vided but tn a iiimlli r fiiruaii wliere smaller cuol la 
In be mud, a inin h 1 liMcr grate U furnlabcd 

In some Iwulllha wbcri pea lunl Is muih tbiaper 
than egg siove or niit It would iierhaim Iw mure eeo- 
iioiniral lo burn the |iea roal piovldcd tbe grate would 
permit Ah a rule. If tbo pea loal la used in tbeso 
large furunds It baa not proxid very Hiieressful on 
aidiunt of the coarse grale, iinleHH u new line Is pul In 
uiorc suitable for the siualler dial as Ihi abaklug of 
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tbs old grate will lausu ths whole firs to dump Into tbe 
ash pit 

To overcome tbla the writer hoi tried several meth¬ 
ods and has come to tha eonelualon that the best la 
that ahown In tho arcomimaylng Illustration 
The grate Is an ordinary nuking flngir grate lla- 
Iwaan every or every other Anger (whhh will dipind 
u|ion tho kind of grate and also of the size of <oal to 
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be mod) U p1«e«d Mron the entire gmte n pieoe of 
ear lit inch pipe or bar Tbeee plpea or bam raat on tbe 
ante barn and are not affected bj tbe rocking of tbe 
grate Aa the aahna accnmalate on top of theaa bam 
tb()r hare a tendmcjr to keep tbem In place and will 
prevent them from moving or burning 

There should always bn a layer of an Inib or two 
of ashes on any grate (tare should bo taken not to 
shake I he grate too much, aa a great deal of live coal 
all] fsll through and sometimes etart to burn In the 
ssh pit thereby warning and dcetroylng the grate bara. 

The writer has used some old pipes and grate bam 
for a niiiniHT of years and to^ay they are aa good aa 
new Home jears ago, during the >ool famine, a great 
deal of lilliiiiilnoiis coal was burned with pertoct luc- 
lesB It la Is Hi when starting a new Are to elean out 
the uHh ]ilt and If any live coals fall (hrou|d> they 
may bn shovi led up on the tiro egaln until enough 
ashes are formed to prevent tbem from falling 
through 

BOW TO BtriH COAL BOOIOinOALLT 


Till necompanylng IMiisInitlona show how in a very 
simple way the gases In an ordinary fumare may be 
innsiimed and burned thoreby giving off a more uni* 
fnnii lii-at and maintaining an oven tompemtnre 
throughout the house motinnoualy night and day It 
will offoci a Having on the coal bln and produce more 
lii-al IswiilnM 

The tlrii In a stovo or fiirnaee Is simply the result 
of a I hemleal union of the <‘arban properties of the 
fill I both Holld and gaseous, with the osygea of the 
air 

lly the romplrlii lombustlon of one pound of cool 
I4,nnu hunt units are given off, but by Ihe Incomplete 
(onibusiton of one pound of coal, as burned In the 
great niHjurlly of dnmestk heaters, only about 4,001) 
to n.OOO hi‘at units are produred and the balanee of the 
host iiasKoa away up Ihe ehlmnoy a rich combustible 
gas that Hhiiuld have burned . 

To nlilBln tho highest efflclenry from coal It must 
bo burned wllh the hast possible supply of air con 
slslenl wllh in'rfect combustion, ns an extwsa of air 
carries ihe heat of tho fud Into the chimney and a 
certain inUlure of air from itelow the grete will cause 
an eiploslon In Ihe smoke pl|ir blowing tbe Are door 
uiMui and Ailing the cnllar wllh spmt gases 

Nearly eviTy furnace dim barges S(h ailed ‘'r(«l gas 
which Is lino either to poor draft or a dofistlve fur 
nace, or an ImproiM r adjiistmint of the danipem Aa 
the odor Is H<i iiolUeable, tip diffituliy Is soon reme 
died Rvi ry fiirnare howt vi r. Is roimtanlly dls<'harg 
Ing mure or less rerlmn monoxide gns which Is per 
feclly odorless and Is a very cnergeth poison, os tbe 
result of lnii>erf<‘ct loinbusllon 

Ordinarily the dainvsllr user of coal roasts out the 
gas, niiena tho damis rs and drives It up tbe ehlmney 
Slid then proeeods to burn the coke, which Is only 
about ono-half of the Ik at value of (he coal, bnaldea It 
la not alone the heat that escaiMW up the <blmncy, 
but Ihe rleh eoniliiisllble gas that pauses away uneon 
sullied Tills gas wheu burned produces a uniformly 
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highir ieni|H mtiira than the coal Itself, which may 
bum at \arvliig lenijH-ratures even so low ns fo pro- 
dull but Utile heat 

The r linkers that form In the furnace are the rMuIt 
ot an excessive draft below Ihe grate 

To Bii'iiiiipllsh the mixing of the hot gases sad sir 
the air must be hi ati d to the aanin tomperalure 
Thn most common ilonii>stlr heating furnace U the 
bot-air furnace This is simply an Improved stove In- 
eloaed In a sheet Iren or brtiV rasing. The furnace 
beau the air withio this luctoswra to a, high tempein 
tun and therefore rises to tbs raoma abovw through 


Sctontlflc Arnwricafi 

Ua pips*. To kMp thli current ot hot olr rMng, b 
“ coId-alr box" couBoots the lowor part of the (nruMO 
with tbs OBUMe olr and Is r^atod with a Oampor 
Tbla oold-alr box should always he kept qiea u nuoh 
as poHlble and never entirely closed while there Is 
Are In the furnace, as the furnace will become over¬ 
heated and may be inlured. 

F-lg 1 shows bow tbs common hot-air furnace may 
be adapted to burn the gas of tbs coal A smaU pipe, 
■ay 1 Inch or 1^4 inch Is Inserted through tbe upper 
part of tbe smoke pipe (aa the gases here are the hot¬ 
test), tenninsting In close proximity to tbs smoke 
collar Just Inside of the rediator of tbe stove The 
Inner end may be Atted with a suitable spreader, such 
as shown In detsll In Fig a Tbs cross pipes have a 
number of 3/16-lnrh holes drilled In the lower side, or 
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facing downward The outer end of tbe pipe Is Atted 
* Ith some kind of a damper to regulnts the supply of 
air As tbe cold air passes through this pipe it bo- 
(omes beatvd and at Its delivery end Is ot the same 
temperaiuro as the gases, but ss the sperlAc gravity 
of this heated air Is much greater than that ot the 
gases Id the furnace. It drops don a snd mixes with 
the gasi-s forming a combustible mixture which now 
bums with a bluu Aame, Jiwt as In an ordinary gas 
stove If a small piece of mica bi Inserted Into the 
lire door this burning may be observed, it Is s very 
lutorcstlug phenomenon 

In order to make I be system a success tho Are pot 
must bo In perfuil condition, that Is to say. In a bot 
air furnace there should be no communication between 
(bo Arc pot and the air chamber, no enuks and uo 
loose joints The Are door should be as alr-tlght as 
IKwalblc This may be made tight fn the following 
manner First, Ale and remove all rust at the edge of 
lUe door Hutll a rootalllc surface appears, then rut a 
narrow strip of asbestos and soak In salt water, after 
whlih place It around the door and It will adhere Put 
a title oil on tbe door frame and closo tbe door The 
aebnstos will then All up any opening and bake very 
hard on Ihe door 

If everything below the grate were abeolnlely air 
tight no Lombuetlou would Uho place, but as all fur¬ 
naces leak mure or less ibis leakage Is enough to sup¬ 
port combustion In ordinary weather In extremely 
told weather, however, the slide In tbe ash pit door 
may be opened a little, so aa to furnish a little mors 
air 

A dampnr Is attached to (be smoke pipe above the 
air pipe, so that when open It will not cool off tbe air 
pipe 

A Are U built In tbe furnace tho ordinary way, keep 
the air damper closed until a good Are Is obtained, 
then put on some coni and keep the lower damper 
open for B few mlnulee, after wbicb close all drafts 
and open the air damper, regulate tbe samo according 
to the heat required, that Is to lay, more heat, more 
Bir Through tho bofore-msDlloned mics window ob¬ 
serve thn reeulta. All tbe gsoee In the furnace will, 
however, not bum, ■■ some are bound to escape on 
consumed 

There Is more econmny In running a large, slow 
Are all day long than ■ hot one at Intervalo. There¬ 
fore It Is beet to coal the Are twice ■ day. In the morn- 
Ing and at night, and reguInU It eo that the Are bnnu 
with an even temperature, ft wni keep tbe bouse at a 
uniform temperature night and day 

When the furnace has been cooled tor the day or 
the night the dampers may be ooutroUed from any 
room above by simply raUlag or lowering a lever eon- 
rei ted with wire* running over pnlleyu to the vnrtoui 
dampers, thereby earing many a step. Ttale is shown 
In Fig t, a sectional plan of the levers ta ahown In 
Fig 4 

In ordlunry waathw the Are should ooly be shaken 
once a day, pretarably In tbe merslng, bat In very 
rolM weather twice a week wfll eaAlee. Only shake 
until tbe Arst red eoel comes down. la fanmeee with 
very strong drafts rimke bat vary Httla, an the layer 
of aohee on top of the grate win hrip cheek the dtmft 
U the Ora ie vaty low etiak a few pleeea of ktadUag 


wood lato tha dra TUo wtn hoot A» 

The aoh^ door «af aloo bo twanod utMlid w il 

drawn UP, thoa regalato M MMa daawfbML 

With thia irraagemoat In Bt|Dd wcfrUbg ofdoc OMIT 
partiale of coal will bara to 0* nob. Tho rioda Jg tko 
coal, of eoaree, srlU not hara. 

This applies to oil three heotlag ayMiM la dpgeio fl o 
use, namely, hot air, hot wirtar, and otoaai. aa it oaly 
takea care of the Are. 

In bot-air heating. In addition to regalatlac tho Ai«k 
the cold-air box mtwt be regulated. TUt box gMMinl- 
ly terminate ontolde the bnlldlng under n pofoh. tt 
hea always been a source of annoynnoe boea no e Of 
changes Id tbe direction of the wind. SoBetlinea tbe 


wind wlU blow directly Into It ud ooaa off tbe boung. 
but when the wind Is In another dlreoUon It wU suok 
tbe hot air out from tbe fnrnaoe Info tba atmoapbero. 
To overcome ibis a shield U placed in front of tbe 
box, say 8 Inehaa from tbe building, overlapping obont 
12 to 18 Inches all around Then tt will be ImpoOribla 
for the wind to Interfere with the regulatloB of tbe nlr, 
which ie generally done In the cellar with a damper 
or ehutter 

The plpea In the ceUar leodliig to the reglotan 
should be kept clean, also the registers Avoid pub 
ting any wire netting lo catch articles dropped tbeiean. 
aa It will catch more dirt than anything else, seOM- 
timee clogging up tbe meshee completely, forming on 
excellent breeding place tor bacteria. 

The water pan ehould be connected with tbe water 
supply, controllnd by a Aoat valve. This Insnieo an 
even water Invel in thn furnace. 


should bn large enough to keep the houee at a tem¬ 
perature of 70 deg In sere weather with one pound of 
steam, as this will take a great deal Ices oool than 
when tho boiler and radiators are too small, and re¬ 
quire a steam pressure of 10 to 20 pounds 
In houeee where the draft Ie good one day and poor 
the next, deuplto favorable winds, the fault Is with the 
chimney It should be built higher This is a great 
deal ibeaper and better than to put nn unelgbtly cap 
on It 


A dustless ash sifter con be mode at a very Buon 
expenditure of money by following the linen ot the ae- 
eomiNinylag drawing Make e box A. etinped ae shown 
about 2 toet high 2 feet long, end 10 inches hi^ at 
its lowest part. The box should be ot each a width oi 
to At a square hole In a base board B Make the 
base board square to At over top ot aa ash can and oat 
a square bole In tbu base board of such a sise os to be 
nuUroIy within the diameter ot ash can Nall the 
base board to (bo bottom of the box 
Tbnn make a frame C ot 1 Inch wide stock, 1 inch 
narrower than the Inside width of box and 1 Ineh 
shorter than the Inside length of the box Bore a ia- 
iDch hole In tbe luntor of one end of this frame and 
rover the frame wllh l4-inih racsb galvanised nettlnr 
iDcIoen three sldee of this frame with thin board 
about G Inches high, tapering tbe two aides, tm ahown, 



and leaving the dlechoige end open, which Ohoold he 
binged to front end of box with two * by Biadi htagm. 
Pat a pteoe of rope tbronfeh a hole in Ihe upper end of 
(lame and fkstsa it on top eo that it wld not pan oat 

Tha box la new ready tor the top w&leh haa a hinged 
door D, os shown. On top of box place a gdtef aad 
nut the nme throngh the bole Ja tho top of the box 
and over the pnlley wheel. Tbe sod of tho ndo Ctelf 
have a large ring attached to tt as Iteowa. 

Tbla arrangemeat wiU allow the riffiag bame to bo - 
Bwaag up sad down, Jarring tbe bnite every ttqm tt. 
Btrikso the blook I fosteaed to rear df the box. 


Over the qidniiig la fraat of box CMteh a bogologed 
olotb to gnlde the tdlaboni to • MHatfte yotedtatto «Bd 
prevent dost fre|4 iWagi 


I lifter boo pfonl kirp otedh had dijo* BOtttl 
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pilA m tH'iikHtiia tnftte 'sa.as'ttap 
km ftfalep aiar MrltM StttHkIi 

tkA It toSk tsa qtmoat pat WM ia Ai th« 
part «( Jir BdkoB to dmtop tba pak 
(ar7 to a auk whtob ka mm aoaartata 
jmctkallp *tDOl-prooi" Natnndly tte 
publlo liaa not bean ao pattant and baa 
baan fraabUm aboat tba Umg fklap in. 
daveloplai tbla battary omoamlnf vbiiA 
ao mneta baa baea promkaO. 

Tba otbar dar tba pnbllo wai InfUad 
to inapaet a atrMt railway ear aontiipad 
with tba naw battarlaa. which wu ran 
on a ahort aaoUon of traok la Waat 
Oraaga. Thla oar dlOara matarlally frdm 
tha ordinary car not only In the power 
■onroe, but In ganaral daaign The amount 
of currant to be itored In tha battery is 
'Imltod, and In ordw to make thla power 
•0 aa far aa poaatble It waa warntlal that 
aU auparfluona wel^t be eliminated. Tba 
queatlon of weight la not ao ntal a mat¬ 
ter In the ordinary atraet oar aad haa 
norer recetred a great deal of attention. 
Mr Ralph A. Baaob, who hna been Mr 
Bdlaonb amlatant In admpting the ttornga 
battery to tracUon, waa called opan to 
build a apeolal car that would be na light 
aa poaatble He found tbat the oommon 
atreet car li merely a amaller and allghtly 
modllied ateam railroad car, and It waa 
neceaaary for him to branch out on en¬ 
tirely new llnaa. He guarded aa Joaloualy 
againat unneceaaary weight aa the builder 
of an aeroplane The backbone of the ear 
he erolvitd oonalaU of two It-toot lattice 
glrdera which extend the entire length of 
the body under the ter te They conalat 
of electrically welded etael bnra nod are 
10 inflexible tbat whan loaded wUh two 
tMa nt the center they ahow a deflecUon 
et but 3/1000 of aa Inch Around tbtaa 
two glrdera Ue car la built In the fflrtt 
place they form a oaalng to reoelre the 
battertw of which there are ZlO eelta. 10» 
on each aide for power aad 10 for light 
lag All tbo luperatructure of the car 
la built of renter and ll^t woodwork 
with the exoeptlon of the atrap ralla and 
poate. which are of bicycle tubing and act 
8B a framework to rapport tbe weight of 
the roof Tbe root Itaelt omwiau of a 
■Ingle aheet of reneer bent to the proper 
form, and U ao light aa to permit of 
making the aide poeta murb amaller thee 
la the ordinary 
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■hill-BUi. rtpomng on noweraa moM, or 
kwlmmlnf' In itrAmi of tmnapnrent 
w*t*r; at the back enamel marbled In 
Tallow, green, and red. In hla second 
style BaJlSay partly abandoned tbe ma- 
Uc dM^atlon of bU piecee, he retained 
only the sheila as a framing and gave to 


Importance 

abandoned 


the msup completely 
marbled enamel as a poly-chromH attrac¬ 
tion The modeled flgurea then became 
very Important add sometimes he repro- 
duoed. In poly-chrome pottery, the pew 
ter Teasels of tbe then celebrated Brlot, 
anch aa the tamona place which repre- 
sanu tha “trlomph of temperance," of 
which an illuatratlon la here presented, 
and ha modeled In mlnlatnre aculpture 
and afterward colored and enameled a 
beiy dlveralBed series of small articles, 
nnihes, hnrdy-gurdy and bagpipe players, 
etc. 

We produce herewith a portrait of Boi^ 
ndrd Pallsay from an old Preneh mini¬ 
ature of his period on vellum, that la 
oreserved at tha Cluny Museum Pallsay 


RUBBER. *?!ljrjohSins*wIIrk* ‘hwa 

PAgaa.mAgiiaaai. am oisdan<Av,atim.w.T. 

SOUTHERN STAMPINS A MF8. 00. 

more fun than a barrel of MONKEYS 
_-'Alpha' RUBBER TACKS, 


Experimental & Model Work 


RUNABOUT-FAMILY CAR 
DEUVERY WAGON-ALL 
IN ONE CAR-AT $850 


.MASON'S NEW PAT. WHIP HOISTS 

AdS!a?r'?5!t® 

Matfd. by tPIilgT CO« laa. 



and coloring, and pronaniy in a more 
markad degree than any other master of 
the ceramic art, be learned to perfect 
colon that would be. after firing known 
quantitlea, a knowledge that enabled him 
to dupllule, with such wonderful cer 
talnty, the color effects of the flsu, rep¬ 


tiles, insects, etc, he loved to reprodnee 
Tbe extent to which hit style was iml 
tated afforda the moat practical proof of 
tbe favor It enjoyed 


An electro-pneumatic eyalem la used In I 
the Berlin royal libnry for carrying ont 
the dlotrlbullon of books to the readen. | 
Upon this ayatem tbe reader fllli unt a 
blank containing the name of the desired 1 
book, and upon this blank an employee 
writes on exact Indication of tbe place 
where aueh volume le to be fonnd. The 
bulletin la then sent by pneumatic tuba 
to the centra] offlee This ofllce Is direct 
ly oMmectod by elevators with the dltfer- 
ent atorlee of the building These ele- . 
vmton are of small else and are operated 
electrically on a push-button system Be- 
■Idoi, there Is a large elevator running 
through all the floors for transporting 
persons and boo'ks. A set of pnenmatle 
tabes also ran from tbs osntral offles to 
tha dUtersat floors which contain the 
hooka. Tbe employee of the central ofllce 
' who rocelvea the reader's bulletin sends 
tha asms by pnsumatlo tubs to the proi>er 
floor, and on this floor the attendants read 
the sheet and bring the desired boolqi to 
tbe elevator which Ukes them to tbe een 
tral oflloe. The latter office then eenda 
the hooka to tha point from which the 
balletlii was sent In tbs first placs, either 
U the ntola reodtiig room or any other 
vt tbs roOBs of the Ubmry. 

WHttac to Stahl Bbd Blaao. a Qenttan 
mOBnbMtgrer atatsg that he has inooeed- 
ed IB -mabtag latlaCMi^ hlgliwpaed 
oteek wttb ferroAqagrtsn. The 

atsoi edwtafga Of tmkflrtsit, MS siU 
vm. A.U aagflaneas. OJO sfliton, e.is 
almfllaiBm, oalotaB. ghd wagiuMaa, ahd 
MU Bhlphnr The powdared fem- 
tnittgates oUpys ssadliy than twnr 
itiM 'Hafi mm II I4i| MgNntlog 

.Ttmf-;:.::-, .'-'t 7 , ,1 
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wrUmf recipes and formuli. which can lx: 
used by tbe metallurgist, tbe goldsmith the 
sl1veI8mltl^ the jeweler, and the metal worker 
In general, read the follnwiiig Scikntikic 
AnaaiCAN SDrPLBMBNTS — 
fII2. 1384, 1481, 1622. 1610, 1434, 1533 
Prieg 70 C«it4 by mail 
Order from your newsdealer or from 

MUNN & CO.. Inc.. 361 Broadway. New York 
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fcOl.D GALVANIZING 


IMPROVED MACHINERY 

tOR 

Cement, Brick and 
Pottery Plants 

Gay and Portland Cement Machinefy 




1 FLOOD OF I 


of 

Hartford Fire Insurance Co. 

WiA the comma of 1910. THE HARTFORD FIRE 
INSURANCE COMPANY has rounded out a century of hua- 
neM history That means somethms m the hazardous business of fire 
uisurance. for four out of every five companies organized m this 
country have either failed or retired It means unshaken stability 
The smoke of every great Amencan conflagrahon has darkened the 
sky over the Hartfora s head In San Franasco alone it paid ten 
millions But emerging tnumphant from the ordeals of 100 years, it 
enters its second century stronger than ever 

Unshaken stability for a century is no mean hentage, but age 
IS venerable only when adorned with honor Honor implies more 
than honesty It is the quahty which impels an insbtuhon to meet 
every obligation, not only with promptness and exactness, but with 
fairness and a qant of equity That is the Hartford’s record in the 
past. Its aun today, and its ideal for the future Its policies afford 
unsurpassed indemnity, and by co-operating with its patrons to lessen 
fire dangers, it offers continuous service Its busmess, scattered among 
more than 15,000 commumties throughout this great land, is the largest 
of any fire uisurance company m Amenca Its agents are everywhere. 

Insure in the Hartford 
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MARSTON’S 

Patent Hand Foot k Power 
Ctrodar Ic Band Saws 

SmtJ for CMahgom 
J M. MARSTON & CO 
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The lilaicHh iinet-eeniiMted to the tarhlm, rnae at 1^00 reToletlom mleote. The eimr nhevi, iHrect-mnnected to the propeller, rnuH at BOO reMilntlono per Biiaata> 

■PUipUBoonov eiAB—A vat on or thi MABm nnain diuma -[See pare uv.] 
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0&HAS& An THE QUEBEC BBIOOE. 

E NdlNhKUINd iiiid iiri hlti'i Iiinil «orkH of U. 
nrHl niUKiiltndc nre lo nu lltMu dogrec an 
•>x|iriHMlun in (imirxle form of Ihu rharnrter 
of thi* iK-ojih by whom they art* built It 


rtfr Ahbt'jr Ho too our own lM*nntlfiil and diEniacd 
Hruoldyn nrldipi ottr tin* R«sf River la a laatlnE 
tribute to brldfte ontrltn'erliiE an Indhldunllred In 
Annrira and the rllj of Trenton haa revenlly nn 
veiled n nionnnient to the nieuiory of KoebMoK the 
fnlher of longaimn anaianilnn brIdRea 
But that aelfaame notoriety whieh brinea Interua 
(lonal fame to the man and the )>eo|du who earry 
rreat englnoerlnR worka to a auereaMful Inaue niuat, 
In the very nature of thlntn throw a proimrtlonato 
shadow of dlairedlt when one of theno great elmc 
turia falla In utter rnln and, as In the laae of the 
Qiiehtt Bridge mrrfea nigh uiKin one hundred aoula 
to dealruiilon Tlila fact nai frunhl} recognized at 
the lime by the tngliiiiring and tuhnhal preaa both 
III this iinintrv and In Canada, and It was realized 
to he a mailer of national liniiorlaiue that when Ihe 
bridge eanie to 1 h rebuilt, the new strut lure abould 
not only bo iierfeetly allff and alrong hut that It 
bhoulri embody hiii h anhiteitural Ireatnunt aa would 
render It H>athetliallv jdenalng to the eye, and worth) 
of that great w bool of bridge englnei*rlng whlih haa 
sprung up and Hourlahtd In the Weatt rn Hemlaphore 
lAlicn Ihe Canadian government took hold of the 
matlir and lent all Ita powerful preallge and flnanelal 
aailataneo In the arhenie, It waa accepted aa nn augury 
that the new bridge would be worthy of the great 
Dominion aerona the border line We have to confeaa 
howiver that the bridge which It la now pmpoied to 
pe eelerled 
o tbe latest 
:ber words 
y rommonplaee .Pathetically It 
mlng feature 

trldgn. the t'anadlan government 
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they are welt within the limlta akfe conatrUotloii. 
With theae main elemeota aaaund, it la poaslhte for 
failures to oeeur In aubordinate elemegta, auch g|. ^ 
auapenderb and oUBenlng truaoea, without In tha (east 
endangering the Integrity of the bridge aa a whoUl 
Not ao, however, the cnntllavor bridge, tbe greeter 
part of whooe Intricate framework Is In compreaalon 
let but one among the multitudinous membora of the 
main trusaea fall, and tbe whole structure will be 
thrown Into Immediate and ahoohite ruin—aa witnesa 
iho mass of tanglod ateel now lying In the St Ijiw 
reni-e River 

bur the credit nf the profeeelon of bridge engineer¬ 
ing In Ihe New World, for the prestige of the great 
and growing people of Canada, and above all for the 
creater safety of the public at large, we trust that, 
befom Ihe final plana of thia great bridge aro adopted 
the Canadian govomment will take stepa to make It 
certain that the llnal bridge will, from every point of 
view—onginoering, archllertural, and artlatic—be the 
nobicet work of lie kind yet erected In any country 

tfAUIKI or THX BAUB TLOOD 

HiiRK appears In be n lonscnsus of opinion 


111) tcorulogiciil ronilliluns. The basin of the Seine and 
Hu* Btnams that are tributary to that river consists 
nf a light absorbent soil, and, aa the slopes are gentlo 
any sudden prei Ipital Ion la ordinarily absorbed by the 
tronnil In winter when the soli Is fltbcr fmsen or 
entiirubsl by the ralna, there la a risk that the run-olf 
of a heavy prrv tpltsllon will be so large and sudden 
ns to overtax the <aim< II y qf the river channels These 
i<in<Illlona obtained to s marked degree during the ri*- 
(vnt coulliiiioiia heavy rainfall and flood Mcimler thi 
ecologist la of the opinion iliai the hcaty ralna pre- 
(tdlng the flood fbiind the soil of the Seine watemhed 
ro thoroughly ImiHTmenblo beeauae of saturation that 
(be water ran off as swiftly aa ll would from thesnrfaee 
nf nn aaphalted or cemented alreot Purlharmorn, It 
SI ema to bo generally agreed that tho denudslton of Iho 
forests In Ihe higher regions of (he walerahed has been 
a < untribniory (suso to the flood Not only do Ihe treea 
assist evaiiorntlon but tbe forest undergrowth also 
txorls n nmtertal Influemo In retarding the flow of 
the water 

Referring again to the queatlon of the prevention of 
fulurt IIikhIs at I’arla regarding which we made edi 
torlal comment Inat week, lher« Is an alUrnaltve plan 
to that of dredging or wldenlug the channel and (be 
lemnval of river piers which, were It not for the 
cnorinons exitense Involved would afford an absolute 
nafoguaid against future disaster We refer to the 
Ik role nicRsiires employed by the Anslrlan onginscra 
to prevent the flondlng of tbe city of Vienna by the 
river namibe This conalated In culling an artlflelal 
channel entirely around the city through which, after 
the river resdiea a certain elevation all the surplus 
waters aro diverted and dlocbargod Into the rjver 
below the <tly It would Ih* poaalble In (reate a aim 
liar by iman amiind th( <lly of Parla, but the cost due 
to Ihe great yalue of the land which would have to 
lie (imdeiiimd would probably be found to be pnv 



WATXB COiriEBVATlOff Ilf REW TOBX (TAtE. 

A r TKR about three years of tiiveatlgatlon of 
the subjiit of water resources, the Btalu 
Water Supply Commission estimates that 
I riUO.OOfl horse iiower of water energy Is run¬ 
ning to waste every year in the State of New York 
and that It this were developed areording to plans 
drawn up by Us ongineora the Stale would realise a 
yearly rental of at least |lfi,OflO 000 
As a result of Its Investigation of tbe watersheds of 
tho Hudson, Oencsee, and Haquette rivers tho Cota- 
mission haa located and anrvoyed four reservoir pro- 
]eeta (or tbe deveIoi>ment of water power and tbe 
control of floods Thosn are the Saesndoga and 
Schrnon Ijtko reaervoln on the Hudson, the Portage 
reservoir on the Oenesee, and the Tapper Lake reae^ 
tolr on the Raquette The Commisalon conildsn that 
the Hudson River, hocauae of Its else and the large 
population and Important Indualrlea of tbe citlea ilt- 
iiafed along Its banks, should receive tbe Siat consld- 
eratlon In any system of eoiucrvation that may Its 
adopted, and It reiommnnds the eonstnictlon at a 
l>ulnt nn the Sacandaga River. 60 mile# north ot 
Albany nf a dam and storage reservoir of 2B biUlmi 
(iibh feel eopaeity Such a dam would ooBvert >0 
mllim of the present river valley into an artlflelal lake 
Ilf the else of l.ake Oeorgs 
The principal ob|net of this reservoir wouM be to 
iiold bark and store the Rood waters, and affbrd rs- 
lior during the low-water conditlona of tbe summer 
to tbe various power plants ahmlg tha Hudson, by 
releasing saflhieDt water to maintain (be fsvsl Of 
the river at the desired stags for operatton of tbs 
fcydraullc ptanta. ta addition to tbe great (tenoOta 
aSiordsd by sacb control of the gtags of the rivsy 


vrats^tU powtrdavalai^ i|Mcti|^.ln«i^|MntI^ with' 
tbs hlg dam wonlit b» trang m l tt ad eleetHcall^ to gaoh 
towto as'^baay. TKty* Vot^IcsvlUe, atsaa Valla, 
Utiog; flohaasetady, a^ other lew important cane 
munttTM lylitg within the son* of soonomlcal alsetr(aal 
transmbilon. It U satimatpd that tha reservoir wo«M 
coat |4.«60/)jN, that the toUl yearly flaed ehargw 
and maintenance would amount to 1237,700, and tbe 
annual grooa earnings 1437,600, leaving an estimated 
annual net revenue to the Stgte of 3189,800 Tho 
Commission esUmates that on this hasU the cost of 
the reservoir would be refunded to the State In flfty 
y(»rs at Ihe end of which time It would be the lole 
owner ot the woiki, which would yield a perpetnal 
Income from the sale ot the stored up water 
The Commloalon advises that the work be under¬ 
taken by the State, because under State control the 
neceasary funds ran be provided more economically, 
and the Interests of the public can be aboolutsly safe- 
guarded ll recommends the enactment of a law au¬ 
thorising tho development of tbe power of the Hud¬ 
son River, the ronstnirtlon of a storage dam on the 
Sacandaga at ConkllngvlIIe, the amendment of tbe 
Constitution lo permit the flooding of State lands 
In building storage reservoirs to be owned by tbe 
Slate, nnoilier amendment providing for a bond Issue 
tr meet tbe expanse of building reservoirs, and the 
building of other reservoirs In regulate tho flow of 
rivers for power purpoms and flood rontrol 

■TEEL lELTI. 

I N (lermany ateel belu are used In many large 
factories and eletirlr power itatlona. The piin- 
clpal difflfulty lonnseted with their employment 
Is that of joining the ends of tbe belt These 
ends are now provided by tbe makers with st'el plattui 
which need simply lo bo screwed together It Is neces¬ 
sary to use steel of spcrlnl quality and temper It is 
advantageous lo cover the belt wheels with coarse can- 
yas, to which thin slliv-s of rork are attarhiu] In order 
In pcovent slipping The cork lasts practically forever 
and rediii'es the sliding to lese than nno tenth per cent 
of tho travel Rrot Ksnimerer has experimented with 
a steel strap, twreflfthe Ineh wide and one-flflleth Inch 
thick, with two wheels, eight feet In diameter for 
the transmission of 18 horse-power with a tension of 
440 pounds Although th< wheels were not covered, 
they work(N] very silentlv even at a speed of 200 feet 
per second The niaxlmiiin slipping woe one imr cenl 
of tho travel and tbe loss of enttrgy due to this cause 
was Insppnrinble 

Steel belts poasoes the following advantages 77i» 
energy Is imnsmltled without slipping and almost 
wlthnnt loss, the belts do not stretch their width 
may be reduced to between one-third and one tenth of 
that of leather belts transmtltlng I be same power, 
lonsequently tbs whuolt may be uarrowsr and lighter 
and the workshop less darkened by them The Heel 
bells do not deteriorate appreciably they may be used 
In damp places and do not appear to be attaiked by 
smoke or acid They allow the attainment of veltxj- 
iiea of 100 feet per stwond and are cnusequently very 
suitable for use with turbines. Tho required tension 
Is one-tnnib lew than that iif leather bells trausmlttlng 
the same powi r, beigusu of the difference In weight 
from which results an additional economy, owing to 
the dimiutshed friction on the bearings Mmh room 
ran be saved by ualng steel bnita because their effi- 
(leiiry docs not depend upon their length They can 
used horizontally In place of gearing The makers 
assert that they cost less than leather bells of good 
(.uallty 

The oldest steel bolts havo bean In service two years. 
In a Berlin faelory n leather belt 24 tnrhei wide waa 
leplaeed by a Steel belt 4 Inches wide which trans- 
mKs about 260 horse-pownr Tbe belt, after two years 
use, shows no Indication of wear Tho only objection 
to steel belts la that they are not easily seen, and con¬ 
sequently may cauie accidents 1C they are not care¬ 
fully guarded 

A remarkable phenomenim eras oboerved dnrlng • 
tbnndar shower in Finland In the anmnier of 1908 by 
V. J Lain*, who waa making meteorological oboerva- 
tlons for the Flnnlah lolentlfle loclety The ibower 
approached from the east and tha thunder, which bad 
been beard at Intervals dniing a half hour, ceased be¬ 
fore eny rain fell at tbe plaoe of ohocrvetlon Dor 
ing approxltdabely tbe same halt taonr the eastern horl- 
lon wee completely epanned by a double rainbow, 
wbicb likewise vnalsbed before tbe rein cane. Imme¬ 
diately after Muii peal of thunder tbe colon ot both 
bows and eapeclally tboee of the fecondary btor, be- 
came coafnsM and ladlaMnet,. and tiif zrbole dooUe 
nlnbow appeared to vibrate rapidly. Lalne eiphUib 
Ibis slatttlar pbenomenon. In aooerdaher wlii the 
Airy Ferator theory of the liinbow, by ugffmlRt that 
the eotfinuslen of tho air wtakdi prodwted toe aonpd 
of (bunder. *1 m Ipcrepaed the dltiileter of tbO rain 
dntpk flmn l«to than J/ttO tnA to betltoiii t/Sf dad 
1/26 tneb. tt tbto aagnnpUoo la eoaHmod It aiU 
fiiraiab a vt^haMa CMtytbRHoR to the tbaory ot thttr 
dw atorma, tt atill 
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r«%» dlViteh. ft Ite 

eoMUoflttoa. ftt ft 4eftt of 9NO/kOQ, of > ftftiTsVUoh 


win torn part Of ftft IrrlftftUan mAmbo in tb^oMtW 
ffrttim of Um loUad of Porto Rico, haa boor a waWoft 


titloa wltft (aor Amoricaa Anna. The totaf coat of the 
aeftama la ttfiOtfiW. 

Iha liaawlaa* ralnlUl ever raeordod for a alncle dajr 
oft the laUmua of Panama oocnrrod daring Um great 
flood of laat Daeember, between tbe honra of 10 A. M 
Daeambor nth and 10 A. M Daeember Mth, whan the 
tain gaga at Porto Bello ahowad a tell of lOAO Inchea. 
The total tell for the month waa SB 17 Inchaa, which la 
oqnol to an aTorage rate of nearly two Inchea a day 

The atoaa frame, mdder. and bracketa for the new 
White Btar liner ‘Mlymple,’' wbich were recently anp- 
plled by the Darlington Porga Company, are the heav 
lent erer cant for a ateamablp Their totel weight la 
no tona, made np aa follown Stern frame, TO tona, 
after boan arma, 74 tona, forward boon anna, 4E tona, 
aad mdder, 100 tone The total weight of the oarne 
paita oa cut for the "llanTeUnla" ww 8M toao. 

The lapM elimination of the aaOIng reoael la ahewn 
hy Btatlatloa recently glren by a aermu paper In 
the twenty yeaia between 1888 and 1008 the paroentr 
age of nailing vanaala hu declined In the merchant 
marine of Oreat Britain from 441 to 116, of Oer- 
many, from 60.1 to 101, of the United Statei, from 
80 7 to SO 0 In the merchant marine of Prance, how¬ 
ever, bnt little change hu occurred, the reopeotlve 
peronntagen being 47 0 and 47 8^ 

Aooordlagto the Prenoh paper Matin, the Mlnlater 
of Marine la oaklng for the conotmctlon of two dread- 
nonghta of ZS.OOO tou each In a programme which hu 
boan recently aubmlltiid to Parliament, and he hu 
aanctloned the arrangement of lurreta ado|ited hy the 
Superior Council of the Navy, which recommended 
two tnrrete containing three guna and three turreta 
with two guna There will be eighteen unnaually pow¬ 
erful guna In the teoondary battery, and the apeed la 
to be twenty knoto. 

The looeoMtlre recently bnllt for the electric opera¬ 
tion of tralu through the Coacade tnnnel of the Oreat 
Northern Railway, where the electrical equipment ei- 
tenda for about alx mllu, welgha abont ISO tona and 
la fumlahod with (our S-phoae 400-horae-power motora 
working on a EOO-toU, 86-cycle circuit The preoaure 
on the line la 6,000 volte, which la reduced by trana- 
formeia oarried on the locomotive. Tbe power plant, 
wMob la driven by water power, hu enOdenl ca|ia<- 
Ity for the operation of ality mile* of the line 

The PabUo Borvam OaounUelon hu recently adopted 
an order requiring the New York Subway operating 
company to Inotnll (m all aubway cam deatlnatlon 
algu, almllar to thou now uaed on aome of the cam 
of each tmln The company muat aUo put In all ota- 
tlona, near the ticket oillce, a map ahowlng tbe loea- 
tlou of Ita routu ud the atreela Intemecting the aub- 
wu line; and all atatlona muat be equipped with lllu- 
^-j^matid algno, placed on the aubway walla, for tbe 
tterpow of warning paaungem that they are approach¬ 
ing the otetlon 

n la olelmed that the llghthonu eatabllahment of 
the united Statee government la the moat complete 
and efflclent In the world Oa June 80th, 1B09, tbe 
aervice Included no leu than 1,648 lighthonu keep- 
cm; and during the flacal yur of 1010, 61 additloul 
Ilgfato, requiring tbe urvlou of 47 keepem, will be 
eatabllahed Leglolation la being nought for tbe ea- 
tabUnhmant of three additional llghthonu dlotrleta, 
covering Alaoka, Porto Rico and the naval otetlon at 
Ouantonamo, and the Hawaiian lalonda The coot of 
the eatabllahment lut year wu 16,367,000 


la a raoeoA commnnloatlon to a New York paper, Mr 
Hndoon Maxim ahowa the totnity ctf attempting to 
work any aeriena deotmctloa by the dropping of dyna¬ 
mite from a flying machine. He atetu that the de- 
otmetlon elteoted would be very much |eu than any¬ 
one not acqoalnted with the action of high explootvw 
wauM auppoee; and that many tone of dynamite might 
be exploded In the middle of Madlaon Square without 
«ny morn oerlona damaga than the .blowing out of the 
wtndowa of adjacent bnlldlnga by the ruah of air 
toward tha endoftloil to OR the void formed hy tbe 
ppNeh ed the heeled gaeu and ak; 


Awowdof'wanUft hureoently been dean by J N 
Balteg, an Raifliak eoiflpaer, to thou who aye eontem- 
Platta Aft toar aue at thek power plant «y WtUtelng 
Of aUM of notgrooftOng ugttMi la a low- 

li w iawBr a ’' t^^ 'llte otetmr that thew aiw oftou la 
w^,#,|f^Mai^«^UtMaglignflkMaato' 

whl^ kad kHft naad eflkdai^ to the feed hutoPi waa 
voatet S% ^ aagdo Ml f iftto HWh' 4a toiMia -OS' 
k^wtodi tor.kkttonanMtif^ei^krtllakeatfnm 
4a ateomvMdMf |e ntfliaM to 4ft heater, asily 
m nUamtmhn/t in V 


^ctontiao AoMriaafi 

ElXCnUClTY. 

tap flban > yeftr age the New York Pnblio Servlee 
Oo^luton of the Second Dlotrlct lamed on order 
Umltlffl the number of pmaungem that could be oftr- 
ried en eeeh ear of the Pine HUle line In Albany 
Therfl wu u mneh public diautiatectlon with thle re- 
etrlctlon thnt the order hu recently been wlthdmwn. 

Anpeit oa the tie and pole counmptlon In 1908 
hu reoently been lOBDed by the Cenaue Burmu. The 
totel number of Um pnrebaaed hy electric rallwaya for 
the year wu 6,488,868, of which 4.698,196 were hewn 
and the reet uwed. A large majority of the tlea were 
oak, tbe number being 8,414,403, eheatnnt comoe aeuond 
with 1,883,138, while Southern pine and cedar follow 
with 944,690 and 860,687 rMpectlvely The number of 
poke bought by eleetrio mllwaye and electric light ami 
power oompanlu wu 631,497. which la conelderably 
leu than the number for tbe prarioue year The me 
Jority of tbe polm ware cedar, vU., 285,689, cheetnut 
cornu aecond with 166,060 

to plane of the ordinary windmill type of tower 
hitherto need for tmnamlaaton llnee, a new form of 
tower la now beginning to Sod favor It conalata of 
two columu apaced a abort dletance apart and mn 
naeted by horiaontal membem The plane of the tower 
la tranaveme to the direction of the line, and at ita 
npper end It eupporta a crou arm on which the trans- 
mlnlon tinea are aupported The advantage of thla 
conatmctlon over the rigid windmill type la the fact 
that In caee of a bruk in the line each tower wonld 
give aomewhat and diatribnte tha atratn, thue prevent 
Ing the towan from being pnlled over one after the 
other 

ne Tlllitnli traction syotem covan a territory 90 
mllu wide and 926 mitea long Much new work In 
batng dona along the Ilnu of IhU ayelcm whkh re- 
qnlrM the general manager to make frequent irlpa 
from place to place To prevent lorn of lime he hu 
had a eloeper and efflee car built. In wblih he ran 
conduct bnalneu while cn route and which will carry 
him over night from one point to another The roan- 
ogerie car la well equipped with all tbe convenlencea 
that he might dulra on hU trip It la provided In 
the forward part with an oflice room eo arranged that 
it can bo oonverted Into a bedroom with tour bertha 
oepantely curtained off In addition to Ibia there In 
a dining room and kitchen The over-all length of the 
car la 62 feet 

la tfle recent report of the Royal rommlulon on 
Canala and Inland Navigation of tbi United Kingdom, 
the following <‘onrlualana are reached on the qucatlon 
of electric haulage on cnnala, namely that a gnatcr 
regularity and uniformity of epced may be maintained. 
that there will be leu eroelon of tbe canal banke from 
wBvea, that tfaere will be an economy in tbe aloe of 
the locki becauee the otorage capacity of bargee lx not 
taken np with propelling machinery u In tuge and 
ateambonta, and that tbe electric power can be util 
toed for operating the lockn and even for tectorlee 
along the canal The egperlment wu made In Franco 
not Img ago of providing for bone and eloelric haul¬ 
age aide by aide, bnt thla proved to be Inexpedient 
becanu tbe electric traction wu conotently retarded 
by tb« alower horaodrawn boate. 

One of tha exhibits at the recent Chicago Enectricnl 
Show, which attracted conatdernble attention, wu the 
government uroplane fitted with a wireleu telegraph 
receiving and undtng ayatem The chief dlfflculty In 
fitting np on uroplane for wirelua telegraphy Iloe In 
tha tect that It la atrnng with wins used for bracing 
the parte and theee Interfere with the reception of the 
menage on the short ontennm svallsblo on aueb a ma¬ 
chine The dtfflcnUy wu overcome by stringing three 
atraads of Na 14 copper wire along the under anrteoo 
of the upper plane and connecting thou atranda with 
a loop of wka atrnng about tbe runners of tbe aero¬ 
plane. Oonditlona la the Ooilunm were not such u 
to permit of demonetrstlng the advantagee of aueb a 
ayatem of nntennw, hot neverthelew It wu poulble to 
carry on tdegrapblo commnnication between tbe uro- 
plaae and a atgUon In the umex of the Colluum. 

A mawti proposition wu presented before the recent 
meeting of the American Inatitute of Bleotric Bngi- 
neen by Prof. W S Franklin ud Mr a a Seyfert. 
They propou to reduce the length of oliigle-pliaae 
narlM motora, so thnt motors of higher borae-power 
«u be acrawimodated In tbe epau between the driv- 
ern of a locomoUve The rednettea of length la 
effeetod by using a oteltaury exterior onnatnre and 
a nvolving flsid and removing tbe oonmntetor to uy 
convmlant ftotnt Tbe commntatof wonld be atntlon- 
ary ud the bruahea would have to be revolved nbont 
It'by conneetlon with tbe field Thle would provide 
tom apaoe ter the armature wlndlngn, whieh In thla 
type of motor abould be atronger thu the field, ud 
would enable a better ntlllxatlon of the apace ordi¬ 
narily eecopied by the commntator The odvutage of 
havlag tbe eoamntotor occesetble and constantly In 
elsw would efUt the mecbulcat dludvutagu of 
ftaSaTatily revoivlag the conmototor brnebea 


iCiltNCB. 

OooBt nonheU, the Director of the Notluol Hnuum 
of Selenoo ud Art, Dublin (Ireland), hu reculved 
notice of a bequeet of £6,0(K) to that instltnUon, left 
by Mr Patrick Murphy of Newry 

A onw at elevim map makers of tbo Ueologlrsl Bur 
vey, uder tbe leadvmhip nf Chief Topographer (' H 
Blrdeye, are mapping tbe Hawaiian Isluds Their 
work will occupy all told about elghtoin munUie, by 
tbe end of which time It Is thonghl that they will have 
succeeded In making dolallud niape of Kauai, Oahu, 
Molokai, blauri, ud Hawaii Thle work is prelimi¬ 
nary to a poulblo cxtunulun of ,hii redaniaMim eervlcc 
nf Hawaii 

Are the aenoes ever vIcariouR^ The qiieetlon la dla 
(uaaed In Nature by Prof MrKendrIck and by several 
blind men According to one correspondent the popu 
lar notion that when a person loses his eight ho la 
componaatid by Ihe gift of ability In one. It not all, 
of hla otbur faiultlee, le abeurd He points out that 
the Imputation of striking ability does not enable a 
specially talented blind man to earn hie livtilhood by 
the exercise of that ability Tbo blind are iredlted 
with powers In music, basket making and the like but 
when they eseert their right In Ilvo the ordinary Ilvee 
of ritliens they are not peritaltted to do so 

With the ordinary moving pli ture machine photo- 
graphs 2 5 by 19 centimeters nro taken at about the 
rate of 16 iMtr second, wbich la much too slow for 
taking a picture of a bullet or other projnctlle In flight 
Rven If the rates were 60 imr st'toud no Hatlefuctory 
reeults could be obtained Tn a reeent number of Ihe 
Zeltschrift iDRlruuiintenk , C Cranx descrlbcB a ballla- 
lic klnemalograph apparnliis whlih ghee a time Inter 
val nf 1/5006 of a second so thnt shut phiiingraphs 
can be readily obtained, nnd from tliisi Ibe vilocity 
of tbe shol ran be found The itenduUim used makes 
eleetrleal inniintlnns at dllTereiil points nf Its swing, 
and these are lillllred In nblaln the photographs 

ne lut opposition of Mars, although eagerly wel 
romnd hy observatories of the world liss by no meane 
settlnd tho portnnlal probhm of Marl Ian surfare iiark 
ings Mr Ixtwell still Inslsls that he sees the lanale 
Prof Ritchey has not auctoided In phutogniiihlng 
them, and AntonladI still doubts tin ixlsteiieo of tha 
eanala It would seem that the time has (Oiiie fur 
astronomers to reach some di'flniU ngreement and ac 
cordlngly ,Mr It G Alikin In a rnent nuiiilsT of Sil 
rnco suggeats that Mr J^will ehiuild liivlli two nr 
thri-e Hindi ntH of pinnetary dilnll sui h as K h Har 
nard, W H Pickering and E M Antimladl to eiime 
to Flagstaff to Join him In obie rving Mars at He next 
npi>oeltlon nnd thus Hetth ome and for all whai Ih 
really sceu at Flagetalf 

Oommandsr Paoiy has plaiod before Ihe Board of 
Managers of tbo National Oi-ographli Bex Inly a propo¬ 
sition In behalf of the Peary Arctic (luh, tn the effni 
that tho Geographh Boilet) Join with the Peary Arc 
tic Club In ail Antan tii ex|Hdllinu the An Ur Club 
to funilsh u lls share of equipineut the sleamer 
‘■Roosevelt,” iiwd by rnmmander Pi ary on his N’orlli 
Pule trips and the Oiiigraphli Hcslely In furnish funds 
for the nlher axpi nses to Ihe nmnnnt of $56 666 the 
expeniien above $M),6il6 to bo iHirne etiually by tlie OiHe 
graphli Hoclely ami ilie Peary Arrllc (Inb Com 
mandir Piary die lines In lead Ibe expedlllon himself, 
believing that the work ehnuld he Intrustid to younger 
men Bhould the plan be carried Info exeiutloii It le 
not unlikely that almost all members of tho success 
fill Pi ary North Pole expi-illtinn will procisid to the 
Anlaritlc lu the Risisevall 

Trot Frank H. Knowiton of the U S Geologleal 
Burvey, haw Just puhllehed In Ihe HmllliRonlan Mlscel 
laiieoun Colleclluns a ehort pajier entllliri lleRerlp 
tions of Fossil Pluts from thi MeHoxuli and Ceuoxnli 
of North Amerha" The |«|h r Iiiiliidrs descriptions 
of two new fossil rbaln-ferns, Ihe fiml of whhh called 
Woodvnnlla majroni, wu found In the Fort Union 
formation near Hock Springs, Wyoming Tt Is of spe¬ 
cial Interest from tho fait that it le very closely re 
lated to the common chain fern so widely dlstrlhiili>d 
over eutern North America from Nova Riolla to On 
tarlo and kfichlgan, and south to Florlds iHiiilMiuna, 
and Arkausu The other new spoi les which he names 
Wooilviinita rolumhiana Is from the Plelstneene and 
wu found at the Cucades nf the Cnlnmbla River In 
Oregon It, likewise, resembles closely a living spe 
ries originally deserlbed from Mexico, but also found 
Id Guatemala Arlxona, California, and Washington 
Prof Knowiton also describes a ThtumlardUa amrri 
ivna, which la characterlitle of the Fort Union forma 
lion, never having been found ontalde at It Thla fern 
hu Ita rlosest affinity wrlth a living species found wide¬ 
ly spread over China, Japan, tropical Aala, Polynesia 
and Madagaoear These throa new ferns were found In 
oXMllent condition, ahowlng tha frnctlflcnllnn, and are 
of apectel Intereat oa account of their close resemblance 
to forma now Ilring a very nnuiuol experience with 
foull plaata 
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A M E R I C A NT 


FimuAMr M, lOfOL 

MONOPLANE 


1hA znonnpUne illuilnled herewith 
I* oiif of thr moH novM aeroiluntH 
«blfh hu thus far been prodwpd it 
U Ihi Invontion of Mr A. L Pfltrnpr 
«ha tor some tlmi past has bena aa 
BOtlalfd with Mr Olpun H Curtlaa in 
Ihr I rodnrtlon of hla non planni 
This nrw monuplaor whlh> naarab 
IlnK the CurtiHH bl| lam In itonu fia 
turea la a dlatlm t de| aitur front lhi 
usual tyii of aliiRli aurfa u mat bine 
Hurh aa prodiiiod abroad by Ukilot 
and Ibn Anioln tie Company Inllke 
Ih H maihlnek there la no square 
r triangular body iltendlng the 
length nf thi machine and carrying a 
i air of wlnga near Its front end In 
I late of this there la a single plana 
mounted ujon four vertical wood 
atriita at its center and having a fixed 
horlaonlal tall in feet at tho rear and 
a all gleaurfare horiiontal rudder 14 
fi el In trout The vc rtical rudder la 
I laced In front Juat at>o\t and at the 
tnl r of the. horlaontal rudder Both 
I udders are therefore aHaya within 
the view of the atlalor They ate 
oiilrulled by a single wh el i laced 
tcrtlcally In frntt of the aviator 
This «htel also nienitea sliding iianela 
nn the under aide of the monoplane 
Bl each end ftr tbs purpose of main 
lalnlng the Iranaverae stability The 
fact that all three controls are oper 
ated by a single wheel makes thia ma 
(hine the sluiplest to drive of any 
thus far produced 

Th plane baa a spread of foot 
and a foie and aft width of 6 fic.t 
The plane Itself Is but n fe t x 6 feet 
cqultalcul to an area of Ihf square 
fi t Tbc sliding wing tips arc each 
JV feet by r et flora front to rear 
Tho hoi Ironlal ruddc r la 6 x 1 feet In 
sire and the cert leal rudder 1 feel 
long by 2 fed high The dimensions 
of the tall surface are 6 z 2 feet 1 he 
total w Ight of the machine the tanka 
being filled with fi gallona of gasoline 
and I gallon of oil and the radlatoi 
with liji gallona of water la 4'l() 



CoirrlKlIlVI l,U M B. ccr 

Rear clew of Mowiplane, ahewlnic novel sUdlng wing tips 

Ihlicl r U sh ssIheSsrluilsIll mrcud lb*I emr ■ tal rn Idft vlth vnCkal nul Icir thm 
11 IlfmitofUasllIbhcld ir 



Ml Plltaner at tk« ionteol wheel of Ills monsplane 

Ihlsviwsb wath**! Llneontr Iwheel U« powrr plant sndtbsHba and tnuertagofdia plac * 

TBI nUT AVXUOAI KOBOnAlfX TO VLT 


pmnds The wnliht hrM pn 
squat* font Is tbwofoi* Slightly saors 
thu 3 ponads 

Tbs tear vertleal goafs forming ths 
rhaaslf termlnata In toifes of immliss 
sissl tubing each of which oarrlat a 
30-laeb pneomatlotliwd wheel Tba 
poata are epaoed apart by ateel tubing 
brscea nod by wooden skids extending 
from the front to the rear Ths treat 
edge of the main plane la mounted 
upon theee uprights 4< Inches abovt 
the ground The rear edge wbleh Is 
formed of steel cables stretohed ever 
the libe Is lOVh laches lower than the 
front edge where It crosses ths mala 
vsrUeal uprights The rlbe have a 
slight curvature of about 1 In 13 the 
i*mbei being 3fit Inc hes In the Isngtb 
I test The center of pre^ure Is 
located nbont^lS Inehee back ot the 
front Mge ot the plane The rlbe are 
laid upon two main spars running the 
entlrs length of the maohlne the tore- 
moat ot which lonas the front edge 
ot the plane while the rear one la 10 
Inrbee In advance ot the rear edge 
and reaU In sheet ateel sockets at 
tached to the heavy mala riba that 
connect the central verUcal nprIghU 
At saltable distanoea from the center 
ot the machine ou theee front and 
mar spare vartlral stmts are attached 
to them for the purpoae ot tmaslng 
the plane The tfihorea power 4cyl 
inder 4-cycle Curtlu water-cooled mo¬ 
tor la mounted upon two laminated 
beams extending from a eroas tuba at 
the rear through the monoplane lur 
face to the front edge The rear ot 
the motor la anbalantlaliy braced by 
tour diagonal tubes as ran be leen 
in one ot the photographs The pro 
peller eaiieclally designed by Mr 
Bfltiner Is • feet In diameter and 
gives 236 ponnda thrust at 1 200 R. P 
M or 9 4 pounds to tbe horsepower 
The oil tank is seen Just below the 
Burfsce ot the plane in tbe photo¬ 
graph Just referred to The oil Is clr- 
(roaflaacct on pope ISO) 


NEW OVERHEAD ELECTRICAL CONSTRUCTION ON THE N. H R.R. 


Ihe New York 
New Haven A 
Hartford Rail 
road (ompany le 
BO well aallsflcul 
with the oiiem 
tlcin of Its elec 
Iriral rone from 
Stamford to New 



Diagnm elmwiag deUlle et sew overhead eeastnetlen 


York that It has 
decided to extend 
tbe electrification 
for anotber forty 
rallee to New 
Haven The com 
paay Is also 
(CoBltniicd OB 
pope tSi ) 
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SMOKELESS POWDER-METHOD OF MANUFACTURE.--II. 


BY ROBERT G SKERRETT 


In tha IWM of thn flomnnc Aiinto&ir of Mnarr 
Etk It wai ihowa how tnntlr the Improvemanta In 
tho power Of nnm gone nro due to the Introdnetlou 
•nd derelopment of ■mokeleH powder The preeent 
article la deroted to tho deacrlptlon of Ita manufacture 
The baae of our imobeleae powder U celluloae- that 
uonderful and yet Indeecrlbable form of matter Cot 
ton la one type of pure celluloae 
In INI Braconnot dlicovered that itarch dlaaolrcd 
In nitric add and when cleanaed In water became an 
Intanna explodra. A little later Pelonae obUlnad the 
eame reeulta by loaklnc cotton fabrice In that add 



and then waahlng them in water Thla waa the flrat 
Btep In the evolallon of imokeleaa poader Be(auae of 
the great vloltme and erratic behavior of tho eaplo 
Blve thUB dlacovered It took yeara to develop It into 
a eafa propellant Uore than half a century ago Ana 
trla and latir Praeila uaed nllnxelluloae In theli ord 
nance but Ita Impetuoua adlon tould not then be 
properly curbed and a aerlea of atddenta and unra 
pected ezploalona canaod lia abandonment Teara later 
when the apeedy torpedo boat and the rapid tire gun 
arrlvtd Fr nch chcmlata through elreaa of need 
found waya to check the exploalve violence of gun 


cotton and to fkahlon It Into a aafe and practltal pro¬ 
pellant We followed France but our powder baa 
been the Immediate cOaprlng of that produced by the 
great Unaaian chamlat Uendeleff 

It aeema paradoalcal that we ahould aeek for a aafer 
and laaa violent propellant than conunon gunpowder 
by adopting for a baae an eaploalvo will known to be 
more vlgoroua and more unruly The aecnt dlirov 
I red by the ihemlata proved nltrocclluloae to be amen 
able to the Influence of deterrent agenta whli h anbdne 
the anddenneaa of ezploalon while the form of the 
gralna regulatea in a remarkable way the rapidity 
with which the grannlea hum and genemte the pro 
telling gaaea Bmokeleaa powder ran new be made 
In gralna of aurh alae and auch form that tho condl 
Ilona Impoeed by each callbir of gun can be met and 
the muiile velocity of the ahot regulated with aaton 
lahlng prec lalon Thua the taak of the ordnance engl 
neer la now quite oppoelte to that of former daya To 
day the gun ta dealgned to meet certain roquirementa 
while the propellant la afterwrard made to ault tbo 
gun 

Now for the manner In which harmlciia cotton ia 
tranaformed into a balllatic agent at the Naial Pow 
der Faertory Indian Heed Md No offlilal aecreta are 
betrayed becauae tho value of the proceaa Ilea In the 
nice proportioning of the varlona Ingredlenla com 
blned with particular forma of gralna Tbeae nlretlea 
are the outcome of leaaona loamed after much eaperl 
mentlng in which the variation of a tiny fraction of 
an Inch may either make or mar the product 

Cotton when ateeped In nitric acid beiorac* aolubic 
In a mliture of ether and alcohol If the lanentage 
of nitration be leaa than 127C and la Inaoluble whin 
the meaanre of acid la above thla arbitrary dividing 
line When below thla percentage nitrated cotton 
which by nitration becomea an eaploalvc—may bo dU 
aelvad Into a ptaailo auhatance and when the ether 
alcohol aolvent haa In Ita turn been evapomted the 
caUuloBe becomea a hard tough tianaluient roaaa 
Before hardening however the atult ta preeeed Into 
gralna of varloua ahapee which bum with a bright 
orange flame and without amoke Our amokelcaa pow 
der la a brother of collodion no uaefiil In medicine and 
the art of photography while cillulold In Ita endliaH 
at pllcatlona la a flitit coualn and Ika Jual b yond th 


dividing line of thoae anbatancee aoluble In ether 
alcohol 

The cotton uaed may be either the bloome atmlght 
from the flelda or the white mill waate In either 
laae the cotton la clennied bv an alkaline bath and 
then well dilod In an ntmcni here of .12 d g F The 
workmen toll in thla tempeialure but the p if ct dry 
neaa of the air eaplalna why they are not balled alive 
The object of the drying la to make the cotton more 
absorptive in tbo a< Id thua Inaurlng more nearly per 
feet nitration After Ibo cotton haa h n dried It Is 



Tke pwWdMF U fened thrwugh maiersnl dice In the 
aerm ol an eadim rape, perloniied fram and 
la cad wrlih a lunccBlrti graap of 


icscked In alrlight c mlalers and sent to the nitrating 
hauae whi re It la soaked for half on hour In a atrong 
mixture of aulihuil and nitri a Ida The reaciioo 
fleet frtin the cotton a ler inlagi of molaluro which 
It not wlibdiawn would dilute the nitrl a Id and 
alfp t the chara ler of the iiodu t Sulphuric add 
has a atrong aflinity toi water and It txtra ta ihi 
molalnrt thua Icaclng the nltiic acid unimi aired and 
tiMble of doing Ita full woik upon the cotton 
The nitrating he uhp ih n t unlike a big aleam laun 
(r tihfi lies pap 1 1 1 
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A WAT OUT or m XAUn 


Provided that II ean be mn at the blub npeed at 
vhlch 111 tail efflclnnty can be aasured, tba eteam tur 
bine |g the moat economical of all Hleam onxlnee On 
land, aa a drive, aay for olwtrlt, aeneraloni Ihli high 
Rpei<d of rolatlon can be employed, Minro a type of 
generator may be coupled up that In nultable to that 
npeed When the nteam turbine In omployiNl to drive 
the propcUera of a ntnarnnhlp. It In no longer poealble 
to run It at the heat npeed for economy, and this for 
the rnaiHin that the propeller at the outward end of the 
turbine nhaft shown Its own bent efllcloncy at speeds 
of rotation far lower than those demanded by the tni^ 
bine If we run the nhaft at the mazlmum-efBclenor 
ntieed of tht turbine, there will be a big loaa of efll- 
clenty at the propeller If we run the abaft at the 
tiiRXluiiinw'tnrlenry npeed of tb« propeller, there will 
U low effli lent y In the turbine 

Here we have a dilemma whleh the marine engineer 
ban hitherto found It Imiionsible to avoid He has 
attempted to cut the Oordlan knot hy a compromiae, 
and hOM tried to find a mean niieed of rotation (too 
nlow for (he turbine, loo fast for the propeller) which 
would give the bent or rather the leant bad reanlta on 
the 'roal piT horso-imwer per hour" baala 

It reoulren no very keen dlneemment to perceive 
that the Holutlon of tlis problem lien In the selection 
of Home nultable speed redui Ing mechanism betweMi 
turbine and propeller, and an far bark aa 1904, In a 
report to George Wenllnghnune, aeorgo W HelvlUs, 
the former Euglmer In ('hlef of the Navy, and Hr 
John n MaeAlidne, made the following atatement' 
If ono could devise a means of reconciling, in a prao- 
tlial manner, the necessary high speed of revolution 
of Hie turbine with the comparatively low rate of revo¬ 
lution required by an elHdent propeller, the problem 
would be solved, and the turbine would practloally 
wipe nut the reciprocating engine for tbe propulsion 
nf ships The solution of this problem would be a 
slroke of great genius • 

In the Intervunlng years throe entirely different 
methods have been iletlned for meeting the dlSculty 
One Is to Install lilgh-epeed turbo-gcnemtora, and uti¬ 
lize the rurnut to drivo nlow speed motors dlrect-con- 
ncctcd to the propeller nhaft and exiwrlmental work 
In this dirts tlon has given suih good results that tbe 
Fore Rlvir Hhipbiillding Company retenlly pul In a 
bid for the equipment of our 2fiU00-lnn batlleshipa 
wIili an liinlalintlon of this rbarader In another ays- 
tim known an the hydraulic redutUon drive, two by- 
draiilU turbines are Interposed between the steam tur¬ 
bine and the iiropeller the one eonnected to the tur¬ 
bine the other dlreil-connedod to the propeller, with 
coulralllng valves between tbu two which eoable the 
speed In he reduced to any desired extent For both 
of these systems It la < Isimcd that high efllclency baa 
been secured The third method (the one shown In 
the accompanying Illustration) ronslsts In the use of a 
nii>i hanleal reducing gear During a series of eihanst- 
lie tests rseenlly made at the Weatinghouse shops, this 
experimental gear showed the astanlshlngly small fric¬ 
tion loss of one and ono bait per ceat These results 
Brt> far superior to those obtained with the other two 
niethods, and unless some unforeseen dUtdvantggss 
should develop w ben the full-olxe gear cornea to be In- 
Rinllod on a warship or merchant steamer It may safe¬ 
ly be said that In this reduction gear bos been found 
the final solution of the marine steam turbine prob 

It was no easy task to devise a gearing whicb would 
lun smoothly and without excesalve wear at the high 
speeds required for steam turbines, and at the same 
lime transmit the thousands of horse-iiower earrled 
liv projicller shafts, whleh amounts In the case of the 
'Maurelaula’ to about 18,000 horee-power per shaft 
The exiierlmenlal gear which ia Illustrated on the 
front page of this Issue was constructed at the Weat- 
InghnuHc Workn at PllUburg where It has already 
iiudergunc, and Is still being subjected to a serlee of 
tests II was realized that If the results were to be 
lonilniing the experimental plant must be on a large 
scale and the gear was therefore designed to transmit 
rontlnunnsly no less than 6,000 boroo-power 

As will be seen from the Illustrations, the gears are 
holleal that Is to aay, they do not run straight across 
the lace of the wheel parallel to tbe axis, aa In the 
case of ordinary spur gears, but they are cut In the 
form of a stci p spiral This constmotion allows the 
wheels to roll Into contaet without sbock or jar Of 
ccurss, thin helUal form of tooth sanses a strong snd 
thrust In the direction of tbe axis of tbs abaft, and In 
order to prevent this, one-half of tbe gear was cut 
wltb the spirals running In one direction and tbe othar 
hall with the spirals In the opposite dlreciton In tbts 
way the end thrust, duo to the obliquity of the tooth. 
Is completely balaucod 

In spito of tbs marvelous acenracy with wbloh the 
teeth of gears can be cut by modem maohlnery, It Is 
tmpoaelbln to form them so truly and align the ebafta 
so perfectly ae in get an abeolutely uniform contact 
throughout the entire length of tbe gear This la an 


AttMttcaA 


ImpoitADt oonaldgrathm In all gaan, but bsMdMg 
doubly so when, aa la this otkMi. they may faAba t«i 
tranamlt from tea to twenty thousand horse- p ower 
The Invantm have met the dlfllonlty by a very fa- 
genlons eoostnutUea dsalgnated aa a floating trana, 
which they deeorlbe aa follows ‘The frame whleh 
earriea the bearlngi for the pinion Is a heavy atari 
casting snpported only at a single point midway ba- 
tween tha baarlngs. This support Is flexible, so that 
the frame U free to oaclllats la e vertical plana paaa- 
Ing through the axis of the pinion, hot Is held semuraty 
egnlnat motion In any other direction. Furthermore, 
the pinion la free to move endwise In Its bearlngi 
Any tendency of the teeth to bear harder at one end 
of the genr than the other would tend to unbalance 
the respective end thmete due to the right and lett- 


senl any resliUnee to unbalanced end thrust, it con¬ 
stantly adjusts Itself In the direction of its axis to 
the position corresponding to equilibrium betwoeu the 
opposing forces. This means that tha tooth contaot 
rrsaaures are always automatically equallied 

"If there are any minute irregularitlea In tho apac- 
Ing of the teeth, which would tend to make the contact 
harder at one point than another in any part of the 
revolution thli tendency la defeated by the floating 
frame, the position of which abont Its central snppoit 
t-r faUrum Is rontrotled solely by tha pressures of the 
teeth of tha pinion against the teeth of the large gear 
Naturally, the floating frame always yields under tbe 
slightMt tendency of an unbalanced contact proasura. 
In such a way aa to transfer the smalleat Increment of 
unbalancing pressure to another section of the gear 
that. In the absence of the floating frame, would be 
Ices inclined to take Its full share of tbe stress In 
short, the gears are self-adjusting to relieve and equa- 
Use all abnormal strains, snd are consequently Inde¬ 
pendent of the smell Inaccnraclee that are Impoaslblo to 
eliminate In the heat commercial manufacturing opera- 

The gear was tested by means of a special hydraulic 
brake, the reduction gear being Intarpoeed between 
tho turbino and the brake, and in six tests the brake 
horse-power delivered hy the gear at different speeds 
varied from S,712 to 0,9X7 Since there Is no way In 
which to measure the Indicated horse-power of a steam 
torblne. It was necessary to establish the exact brake 
horse-power In some other way Fortunately, It Is a 
(haracterlstie of the steam turbino that, as long as tbe 
speed and exhaust prenuro arc maintained contant, 
the absolute Inlet pressure of oommhrelally dry steam 
Is a very accurate measure of the brake horse-power 
the turbine Is dovcloplm; Accordingly, a dynamo¬ 
meter, connected directly to the turbine shaft, was sub¬ 
stituted for the reduction gear, tbe turbine was run 
at a flxed speed, a constant vacuum was maintained 
In the exhaust pipe, and tbe Inlet prsesuree correspond¬ 
ing to different loads at thia speed were determined 
From these teats the following results were obtained 


byfwr 

3,711 

4,166 

4,676 

6,0X6 

6,486 

5,9X7 


B.H P oftuMiiein 
dWarmliMd rMnln- 
lM|Mn,«tai. 

8,771 

4,197 

4,6X8 

6,108 

6,667 

6,067 


Mhtoey 
9A7 
990 
98A 
91.7 
98.6 
98 7 


A reliable check upon these results Is afforded by 
the rise In temperature of the oil with which tbe gear 
la lubrieatsd since tbe transmission loss In the gear 
appears as heat In the ell By measuring the quantity 
of oU circulated and noting its rise In temperature, a 
clooe approximation to the number of British thermal 
units lost per hour Is obtatnablo When the gear was 
delivering 6,088 horse-power, 691 pounds of oil were 
circniated, with an average rise In tsmperature of 
9J6 deg. F , from which It fellows that the total beat 
absorbed per hour was 164,H>6 British thermal units 
Aa XJ646 British thermal unlta per hour Is the equlvsr 
lent of a bone-power, the total heat acoountsd for In 
the oil la 64 17 brake horawpower; and siSoe tbs total 
brake horse-power delivered hy the gear Ji 6,086, It 
feUows that tbe effleiency angt be 88.76 par east In 


agree with Mr H K. Loagwell. the oossalUsff engt- 
neer, that the efllclency of tbe gear Is ooaolwlTaly 
esUbllshed as more thaq tgA per cent Tbe resoKs 
are, of epuree, a great surprise and qbtte nnpreeo- 
dented, but In view of the rsmarkabls ndJartabHitr ef 
fbrded hy the floatlgg frame, they ate well riUhIn 


With thsM results before him, Mr WesUnglioaMr Ims 
mods an Inveatlgatlen of the enwigwlsi wbldi oonld bs 
seenrsd by applying the gear ta tbe Onuwden "MattrO- 
tanla" and “DnsItaBla,” wbieb gre earii'h^peble of da- 
vtloplM 70,000 hqne- pew fr If tbs. nme blffb rife- 
risney oan bs seonrsd.on tftH fbto-Ao has bew <leaT> 
1y satabllsbed Is tbe terilsg room, tbs leaidts wbtiA 
be arrives at isea to be well leHade4. It It kaqwti 
that tha prepriler aSelsBey ta ttsas Is lMr< asd 


PRMUy<Ogk;N|t6S^a,ttvar9«ft 
sCOrilVo rmgtUIM 'tvm >» ethtnli 6646)8 tWia- 
powar. At the lerilff ixM ol retOMlati rnn]^ firen 
tbe ase el tho CMr, preprilen «oal4 bO fit- 

BtaUed that woi^ hate an riMguy ri not M than 
68 per esatc wklob means that the ohaft hersapowar 
reaulied fOr the was «S«6tlv* preptHlBff power would 
be Ism Uwa seriag of abott 16 por east 

Tbla msans Out tbe "Mauretania.’' witboat saertfletag 


eqnlimMnt and tha coal eenaompUen oa aaoh voyags 
abont enseeve n th. 

But, In addition to Uta eeonomy at the prepeUer 


two turUnee the nnmber of rows of blades la. roughly 
spsoklng, InvsriMly proportionate to the eqnaree of 
the rsapectlve peripheral epaadi of tbe rotating ale- 
ments. But the parlphemi apaad of the rotating ala- 
mente In the turbinee of (he "Maoretanla'’ end *Un 1- 
tanla" la only oaetbtrd of the spaed oommon to largi 
turbines need mi lend. This would mean that to pb- 


maohlne of problbltlve length To maintain tho same 
■peed ri revolntlon and Increase the peripberal qwed 
of the tnrbinse to that of turMneo in land pmcUeo, the 
ratore would have to bo nearly 40 feet In diameter 

Now, the eteam oonaomptlon et tha turbines of the 
‘'Maurrianla'* le believed to be about 14Ji pounds par 
■haft horao-power per hour; but It has been proved that 
in tnrbloca of similar capacity, operatlog at epeeds 
which the rodnotlon gear makes possible for marine 
service, tbe steam consumption does not exceed 11 
pounds per shaft horse-power per hour This means 
that the boiler capacity, already reduced, os we have 
seen above by the Increased efficiency of the low-apeed 
propeller, could be further reduced to about 46,000 
horao-power, and the total efficiency of the whole In- 
slallatlon would result In a reduction of over 86 per 
cent In the coal consumption These voasels bum 
about 4,700 tons per voyage, and since the coal coats 
abont la 86 per ton, the saving in coal alone would bs 
16400 per voyage, to say nothing of tbe reduced cost 
for wegee, food etc, for tbe smaller number of stokers 
that would be required A further valuable advantage 
would be that tbe reduction of over 1,600 tons in the 
coal required for each voyage would add that amount 
to the cargo capacity 

But there are furtbqr economlaa, as will be leM by 
reference to the Illustrations on our front page, which 
show the space occupied by the present turbine equip¬ 
ment of tbe "Hsurstania” and that necessary If small 
blgb-ipeed turbines combined with reduction gears 
wore employed on three propeller shafts. These re¬ 
markable engravings speak for thenuelveo, and farther 
comment Is unnecessary 

All tbe advantages that would reault from the em¬ 
ployment of this device on merchant steamerB would 
be realised also on naval veasela, togsttwr with other 
collateral advantages due to the (Bot that tha high¬ 
speed turbine would not suffer the large drop In eoon 
omy which reanlta. In the cose of the prsaent turhlneo, 
when they are operating at cruising speada. With the 
superior steam economy of the blgb-epeed tnrblna tha 
holler eapaoily would be reduced fully OBWthlrd, and 
with the same bunker capacity the radina of action 
would of course be enormously Increased—a consldera- 
Uon of iDcaloulable Importance In the extended opera- 
Itons of a naval campaign 


Amimg tha big things wbloh ths big State of Call 
fornia produoas are aatrlchaa. Tbaaa blrda are dls- 
nisaed by C P Holder Mendel's laws and tha origiB 
of speciae aXe popularly dlawMaed by Prof Otto N 
Witt Herbert A- Humphrey writso on aa intamai- 
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Scimilflc AnMrican 
_ gtfyr«»yimilUttce« 

m fiiR nop. 

To tlM Kdltor of Um BcniiTmr AiiniOAif 
IB gUneliv ovor 7011* Inua of Novaiober SMB, I iras 
■trook br ronr oorrcopondenl'a Inlerealing ortifila. “A 
Dreodiuracbt of UOS “ Hownver, does It not Moni 
more loglcBl to go bock a year earlier to Brlcaaon’e 
"Monitor," whloh wai wtthont doubt the flrat "all blg- 
BOB" ahlp builL The "Roanoke" waa really a combi¬ 
nation of the "Merrimac” and the "Monitor" being 
like her aatagonlat, a raaed frigate, and reaombling 
the "Monitor" In the matter of her tnrreta, therefore, 
it appean that the "Monitor" waa the original dread¬ 
nought, and the preeent mighty raaaela of that claaa 
are bnt the dealgn of the great gwedleh American en¬ 
gineer applied to ocean-going raaaela. For be It known 
that RrlcaaoB never Intended to employ the "Monitor" 
vaaaela for any other than coaat defbnae duly 
Brooklyn, N Y OaaALu Bluh Caoairr 

axesma a uyu. 

To the Bditor of the SrirMnno AMOiirAw 
1 waa Intereated In Mr Woodland'! article, "Bight- 


Khowliig from her own atatement that Hlae Peck 
made no Initmmental obeerraUana above 19,600 feet 
on Hnaacaran, and believing, furthermore, Aconcagua 
to be the higheat mountain of the Andes, T decided 
to teat the truth of theao aaeortlone by Bending expert 
Bhirapean englneen to make a dotalled, up-to-date trl- 
angulatlon of the two enmmlte of Mount Huaacaran 

The only prevlona known moaHurenient of this 
mountain was made many yeara ago, wbUh lu eald to 
have given a height of 32180 feet for the eouth or 
higher summit. 

Prof Schrader, who a few yearn ago made ihe moat 
authentic meaaureoienc yet made of Aioncagiia and 
M Henri Vallot, both well known Freni h ectontlBts 
and heads of the Bocldtd Qendrale d Ktudea el do Tra 
vaux Topographlquea of Pariu iniderlook to awilBt In 
getting up the expedition, and gave the matter their 
close personal attention 

M de TairmlnBl, expert engineer who has carried 
out Important uurvey work for the above aoclnly waa 
selected aa chief of the ralHulon In July 190# ac 
companind by two other competent topograpbera, he 
started for Peru 

nivored by gni>d weather r-nodltlnna and aHalaieri ae 
to transport by the Peruvian goiernment they exe 
cuted a careful and detailed aurvev from the r - 



During December Halley's comet became bright 
enough to be seen with teleacopes Several have re¬ 
ported views of It with four and three-inch telescopes 
Prof Philip Fox, director of Dearborn Observatory, 
saw it during the total eclipse of the moon on the morn¬ 
ing of November 27th with the 8% Inch Under of the 
18-Inch telescope 

According to the Harvard Aatronomlcal Bulletin No 
879, Prof B. B. Barnard photographed the comet with 
the Bruce telescope on December 89th, and finds upon 
the photograph n very faint toll In position angle 99 
deg with a length of 10 min The tall waa very elen 
der and straight 

According to Prof E B Frost, director of Tsrkes 
Obasrvatory, Halley s comet will bo visible to the naked 
eye about April 1st. It will cross the taco of the sun 
Oh May 18th at which time the «irth will be plunged 
In the comet's tsU for a period of several hours The 
time of the comet's transit win be ralbcr unfavorable 
tor oaatem obaervatlons, but undoubtedly It will be 
obaerved from tbe Lick Obeorvatory In Calltornla and 
through other western teleeropes. The comet will bo 
vlalbla to the naked eye sbdnt April 1st In the morning 
sky lost before sunrise After It croeees the eun It 
wOl in tbe evening 6ky Just after suneet 


The futility of the aeliemea often promulgated for 
nUUalng tbe eleotrkdty of the atmosphere, with lU 
tension of many thousand volU, In made plain by the 
following cenelderntlona. According to the moat rell 
‘ able measurements that have been made, tbe strength 
of the onrrent flowing from the air to the earth b 
abMt 10-" ampere per nqnare osntlmeter The maxi¬ 
mum tension mny be esUmnted at 100,000 voIU 
HUBoe the influx of unergy per square kUomoter can¬ 
not psnnanently exoeed HP* X 10* X10* watt, which 
U equal to 1/10 watt Thb b equivalent to 1 kilo- 
watt for aaeb 10,000 nquare kUometon (3.861 square 
mlMa) or 1 hqrae-power for each 7,460 square kilo- 
mOtaiB (9,680 square mllee) of the earth's eurfaoe, and 
ameunts to nbout 60 honepower for the whob of the 
tierktan umpire, and 60,000 homo-power for the entire 
lau^ od the glflbe^-PromBtheus. 

b fleiflarefl 6 bO^the brgeat and mart ex- 
pqMtt bather hrtt eT« drWng purpeoee 

haa b«m meuntir •Mpp^ ««« 
b'iNt tm Mni, t fust wide, time ply thbk, and waa 
TO make the belt tha 
ruduftffl. 


portlonal to (holr distances from tho canter of recoil, 
but aa tho rear aight b very near tbb center, and has 
little Vortical movement duo to the Jump, It b suffl 
dent to elevate the front stglit through this angle 
(Tbb b done by tbe manufattorer. nolice the high 
front sight of a six shooter which always has a con 
sldorable Jump ) Mr 'Woodland's plan was evidently 
to make the correetlon on the rear sight only, and 
while this would keep tho front sight lower, and 
would correct tho angle of lump. It still Introduces a 
constant vertical error at all rangea—an error equal 
to the vertical movement of the front sight While 
thb la small, and perhaps negllgiblo for tho 0 22 call 
hers. It would still affoct hb calcuIatlonB slightly 
The bullet would strike a llttla high, tending to Inter¬ 
sect the line of sight nearer In the ascending branch 
and farther In the desoiiBdlBg branch of tbe trajectory 

Cbappaqua NY A. W Bkoxul 

onxoira PAon about iquaxb* abb oubu. 

To the Bditor of the BcintTinc Ahmuoas 

I have discovered the following curious farts about 
squares and cuhoo. These facts. In my opinion, are 
Interesting from a scientlllc point of view besides be¬ 
ing of some practical use I shall be very glad to 
have you publbh them If yon deem them of sufllclont 
worth, 

1 To he a oqnare a number muat have for lU 
unit's digit one of the digiU 0, 1, 4. 6. 6 or 9 This, 
of course, b well known but I pnt It down sc an aid 
In underatandlng the other facta. 

2 To be a square u number. If Its unit's digit he 
0, 1, 4, B, or 9, must havo for lb ten’s digit 0, 2, 4, 6, 
or 8, 1 e, the ten's digit must bo aero or an even 
number It the unit's digit be 6 the ten’s digit must 
be 1, 8, 6, 7, or B I e, an odd number If the null's 
digit be 6 tbe flnal dlglb of the number must bo 025, 
286, 0926, or 6625 It tbe units digit be 0, there must 
be an even number of xuros at the end of the numbers. 

3 A number, to be a square, muat have as remain¬ 
der when "nlnea ere cast out” of it either 0, 1, 4. or 
7 Since the sum of the digits of a number gives tbe 
asms remainder when divided by 9, ns when the num¬ 
ber b divided by 9, tbb test b easily applied by divid 
log the Bum of the digits of tbe number to bo tented 
by 9 To thb tost I can glvo on algebraic proof 

4 A number, to be a cube, roust have os remain¬ 
der when "nlnea are cost out" either 0, 1, or 8 Thb 
foot also I can provo by means of algebra 

I can fumbb you wttb a device, If you desire It, by 
means of which, tbe squares of the numbers 1 to 25 
being given, tho squares can be written off In order 
ad UbltuM without any muKIpUcatlons 

Normal School, Peterboro O H Kiibt 

MB* pm AXP USB. WOBXMAV. 

To the Editor of the SursTtnc Amkiicax 

After her ascent of the lower north peak of Mount 
Huascarun hi Peru to 1908. Mbs A Peck wrote In 
Harper’s Hagaslne and In other perlodleab and papers 
the following 

•It may bo regarded os certain that Hnaacaran is 
above 23.000 feet, hence hbber than Anencagiia, 22 800 
fOet, and the loftiest mountain known on thb hemb 
pbere If as seems probable, the height b 24 OOO feet, 
I have the honor of breaking the world’s record for 
gMSi M well ns women " 


22187 foot Those figures mny inry by a few feet 
but not many when tbe csIruIntlnDs are finally gone 
over by M Vallot for verlflinllon 
Mount Aroncagna nearly 22,900 feel, si III remains, 
BO T pTedlrted and as fllr Martin Cniiway and ulher 
Andean eiptorers hate always malniBlued, the blgb- 
est |ieak nf Rniilh Anierlis 
Miss Pnk's hlgbcst au'cnl In dali Iheretnri Hinnds, 
north peak Hnaacaran 2181*2 feet Instead of 24 000 
feel, as she estimated II, and shi has not the "honor 
nf breaking the world’s mord,' ellhnr tor iin n or 
women, for my two highest asienls of respeilively 
22 568 and 23,300 feet debar her from Ibal honor In 
I he rase of women while a number of mui have made 
oseenls exceeding her highest 


Ortctol IHetmrologlcal Sommary, New Verb, N. V., 
yaanarr, 1010, 

Atmoapherh pressiiri Highest, 3U 79, lowest 29 20, 
mean, .2010 Temperature Highest 61. date 21 bI, 
lowest, 5, date, 6th, mean of warmi<st day 46, date, 
2lBt, coolest day, 18, date 4th, mean of maximum 
for the month, 38 8, mean of minimum 26 0 absolute 
means 32 4, normal, 30 6, dally exiesK lomimred 
with the mean of 40 years, 1 R Warmest mi an 
temperature of January, 40, In 1880-1840, eoldrst 
mean, 23, In 1893 Ahsoliite maximum and minimum 
of Jaunary for 40 years, 67 and 6 Average daM> 
exress since January Ist 1 8 PTerlpilntInn 5 61 
greateet In 24 hours, 158, date, 13th llih, avirage 
for January for 40 years, 3 80 An uraulatcd excess 
■toco January Ist. 1 81 Oreatest pruLlpltatlon 615, 
In 1882, least, 1 16, In 1871 Wind Prevailing direc¬ 
tion, northwest, total movement 9 163 miles average 
hourly velocity, 12 3, maximum veluiliy 66 miles per 
hour Weather Clear days, 7. partly cloudy 10, 
cloudy, 14, on which 0 01 or more of prei Ipltntlon oc 
curred, 14 SnosTall 1H6 Mean relsllvc humldltr 
771 Bleot, 5th. 29lh Tb'nsc fog 6lh, 2lat, 29lh 

The Antcnllne Kxpaslllna, 

Tho centenary of the Argeiillni Itepulilb Is to bo 
celebrated by an Intornalional ogrli uliiirnl rxpoHlllon 
which to to tako plai-e this jear The cxpnslllun Is to 
be oponed at Palermo niuinos Ayn-si on Friday June 
3rd, 1910 and will close on Sunday July Het 1910 
Tbe exposition will bo divided Into oighl sections 

t Ooology, Hydrology, Climatology and Oeography 
In relation to Agriculture 2 Maihlncry and Imple 
meats 3 Rural Engineering 4 'VogctBble products 
6 Animal products 7 Means of promoting agrlcnl- 
tnrs 8 Special soctlon for sei-da 

Entrlos and applbatlon for space may be written 
In Spaiilsb French Fogllsh, Oermnn or Italian, and 
sbonid Ite addressed to the Bocrotarlo de la EipoalclAn 
Internal lonal de Agriculture do 1910 Florida 318 
Duenos Ain* Repdbllca Argentina Theso entries or 
applications for spaco must be made on tbe printed 
forms which the fleiTAtarlat of the Exhibition will 
furnish to all persons who may apply for Ihi m at the 
olfices of the Rural Society at tbe address mentioned, 
nr to the Argentine legation! nnd consulates abroad 
Entries and appllcationa abroad can be presented at 
the Argentine legaMons and consulates general on the 
same dates ud under tho same conditions as any 
others. 















Sctontifio AuMriottA 


THE LOWE OBSERVATORY ON 
ECHO MOUNTAIN. CAU- 
FORNIA. U, 5. A 

BY EDGAR LUCIEN LARKIN. DIRECTOR 


Do yon wanl lo Imaxloa that you mu ulmoot nenr 
tha eartli In I(h Liirnln(T No word printnd on paper 
tan rniitiy lo tbo mind of a reader thla ImpmaelTe 
allonrc niHive the iloiide When Brho Mountain la 
within a heavy dond the darknmM la that of nlfht 
From Huniwi uuMI dHKii wliun rluudn are eareaalrely 
dnnan the Jet blaek aollluds li Indeed weird The 
mlnil Ih III*eye iimfoundly ImprnMed and Imairlue 
tinn In vivid and alert In The mldat of thla quletnde 
and darknene llahta are Hiiddenly turned en by a dlw 
tant hand Night tiirna to day lingo roaaaea of niut 
ula and win* In a dynamo In l.na Angelea, In rapid 
ravoluilon, laiiae the light to flaah nut on the moiin 
tain top The nbaervnlory la on a aharp iieak between 
two Immenae (anyonH, deep and wide The jnoutliH 
of tlieae ihaaina ful lu herrulinn rurka am blaekor 
at midnight than the Imaginalinn ran (onrelve. 

Who known tho ni(«nlng of the word i/i-or* None 
IN able to undtmtand what ilear in<nnH If thing In a 
valley Hen' on Kthn Monnlaln Ihe almoHiihere la no 
dear that tho atare mini niiir iikiiikIi lo loudi, and 
Ihe monnlaln oir wniidi rfiilly pun Tin Hieiiar hoata 
glow with a hrlllliiiiiy all unknown lu Ihoae living any 
whom near iuh l<sd Ai all llineN, nave Immediately 
after roploue mine Hie dual envelope aurroundtng the 
earth In vlnlblu hi ilealli 


tala top It iweina at llinee 
an If every human would 
ihoke In thin layer of 
dttwl Above mi at night, 
ahinn flirliiN and Tega like 
huge dIamnndH, Arrturua 
and ftpliB llkewlee, and 
above all the giant etar 
aun t'anopuN, glittering 
with amaxlng brllllaniy In 


that defy dearriptlon—gorgeona orangaa, camnttoiia, 
and hellotropei beneath The effort la heightened by 
the alnglng of blrde over the lanyona An the ann 
riaea above Ihe horlioB the bloaeoming plalna below, 
the domee end aplrea of torn Angelee and Paaadena, 
aurroundod by acren of roaea, with bodn of delicate 
wlatartaa, and rowa of darning rod polnaettlia, be¬ 
come vlalblo. Am the cleuda are diapelled. mlleg alUr 
iiillea of trained cypreae, pepper, orange, lemon, gprt- 
I'ot. almond, walnut, prune, peach, pear, and neeta- 
rlne treoi^ toguthor with bnodreda of long laneo, 
rirlTca and roada adorned on both eldan with tall, 
grareiul ouraiyptne Ireeo, are eeen 
Cariiel a door with jet black velvet, and throw down 
upon it a myriad of dlamonda In wild coafusloo, and 
perhape yon may conceive bow the dennelg pecked 
Milky Way appeara from the otaeervatory Mllllona 
la a word becoming aatronoffllcafly obeohite: btllloni 
of atani la an eapreoalon much more nearly true of 
I ho Milky Way nttliona of anna appear In the In 
flnlte deepa of the Oalaiy Thoee conatltote the ap- 
laronl loamlc floor, the baae of Nature, and of the 
atellar atmotiirai In hundreda of arena, there doee 
not teem to be place tor mon ntan. Mllllona an 
finer than the polntl tl fine needleo, and tbeee make 


flaihlng IlN raye over myr 
lada of wave rroala toeHing 
In lh« IhulAr tVean Thla 
the brIghliNl alar In the 
celeallal vault, cannot bo 
aoen from the la'Ilude of 
New York The magnlfl 
rant i oiuitpIlBl Inna of 
Orion, Hon iiIon and tho 
Polar Bear arc M beauti¬ 
ful that wordH are iHiwir- 
lem lo detarlhe them Tl 


the galaty Moimiaiii pr 
pppctlvp Ihe purity of tl 
air and froedom fro 
water vapor during tw 
third! of tho year ooi 



a from Robe HoonteU. iieeUaf dne neatk from the Lowe Uheervetory 


01 better, over the rim of the eeetem canyon Then 
mlUitms of etara eeem to be ponrlng Into the deptbe 
of the rock-hewn abyaa deecendlng low beneath the 
obeervatery. Floode of etellar polnte flow downward, 
an Been In the revenlng eyepleoe. 

The obaervatory on llonnt Lowe le 70 f«et In length 
The peak had to be cut down to admit the foundn 
tliiBa"'The f i li fibo p e k a fine Alvan Clark egtiatorUl, 
wltk Ifi-lnch objeeUvee. A fine Branhear teleepectro- 
■cope la here, end many other Inatrumenta 

An Inclined eleotrie-diivan' eteel cable drawe two 
can from the deepa of Rnblo Canyon to the aummlt 
of Boho Ifonntaln The length of thla railway la 
fl,000 feet, vertical aacent t42& feet, and time of ao- 
cent and demtent 8 minutaa The iltituda of the ob- 
aarvatory k S.4M feet, and la 4 mUaa from Paandem, 
IS from Tgm Angalae. and 18 from tbe nearoat ahore 
line of the Padflo, 

The railway from Lee Angelea through Paaadena 
and Alladena Ilea In between on hards of orange treeo. 
Golden fruit may be wien during live montba of eaeb 
year Almond trees In bloom and orange llowen and 
ripened fruit are objects eliciting the ndmlratloo 
ol alL 

Thla observatory was founded by the dean of living 
aviaton. Prof Thaddnna 
B C I«we, In 1894 Dr 
I,ewli Bwirt was aatronib 
mar In charge until An- 
gunt nth, IBOO 


Among the novel uew 
for which animated photo¬ 
graphs have been utlllaod, 
one of the moat Ingenlons 
la that recently perfected 
by two Bngllah Inventon, 
Heean. J Paterson and J 
T Huagrave Thla Is lU 
appUeaUen to rllle-Orn 
praetlee, tbe Idea being to 
render the eye of the 
markamin keener, and to 
enable him to be more oz- 
pert In the quick handling 
of bla arm 

The “bloecope target," os 
It la called, U of very elm 
plo oonetrnrtlon and opera¬ 
tion, There are two roll- 
ern, upon which le wound 
a nheet of paper of any de¬ 
sired slie, like the fllmi 


Line to form au optical lllualon At times llili decep¬ 
tive Infliii-nce npprnaihca a niglil mirage, and one 
eeeme In be walking nmnng the very Htara Here the 
witihing liniir In nt eunect a aunai-t of orange and 
flower laden plalna anil walcry woalea beyond Tlnund 
and about the winter aolellie the anlar disk may be 
■een etandlug on the aen Bonn half of the mighty 
Nphere only is visible The laat view la compantble to 
an arc light Then one by one tbe first magnitude 
Ninra are seen flashing between distant peaks. Be¬ 
fore ili» iMt gleam of the ran has vanlabed, Alde- 
luirun, Alialr, KIgel and Procyon tllomlne the sky 
Many glRaullc iirnilo«|a, peaks, and auminlta lift their 
hiude wlililii a radlue of a hundred miles of the 
|H-ak Tlii-et He to the oast lo the north, and toward 
the BOB In thi weal The effect la that of an amphltbe- 
alcr Thi eoiiih Is open even down to the beach 
ft annset iHrge Nleamera look mnall Indeed when 
rampared to Hu- face of the adjacent aun Artlata 
Laic Journcyi-d In Kk-ho Mountain lo inlnl Its annaet 
eplendom to Imltoli- nature on canvaa. But brush 
and pi-ni II arc ae Impotent an word! Tbe view of 
I Inuda preaenled licrewtlb ta one of hnndreda of Iboo- 
enndN When tbe first rays of the rising aun strike 
Huch cloud hanks os these, prismatic colors are seen 


'laecMna.mUy.vwn^ n^MwvMmyamomimiaan..^^ iraaagw.i.toow b^woeo the two 

comprlnlng the 

B um ttfignTATOlT 0* SBO avraTAIV, OAlOIttnA, U U. A. screen upon which tbe plc- 

tnna are thrown The 

I- a pavement of aUrry aoad I never noUy law thk lantern la planed behind the Tnaefca man in eueb a 
aldereal baee until with tbe teleaeope op ben. Attar way ^ Uk^ movmienta do not Intempt or Inter 

aeveral jkya of rain, the atmoopbere In swept nlaar of fere with the proJecUon Immediately behind thla 

dual Then one In rrally within enamJe deepa when paper ecreen le a salt recording target aystem. whleh 

the loleaoope euddenly iwaepa over fatbomleaa Inter- In eti itf n n eoaaly conveya tbe value of each shot to an 

atellar chaema, doom or wtndowi tbrongh trUoh one Indicator at the firing point. The value of these blU 


I In the atellar finer Ronad aUraant, and tm oa. The Indicator not only oom- 


and spray Yet of all tbeoe atelkr boeta th* tlniaet 
irnlnl may be a white hot aun, and larger than oar 
little atar—the aun 


Tbe glaat nebula of Orton la a n 


and about tbene blackened waotao, tbare are catwi mnalcataa tbe Individual bit, hnt at the oompletton of 

piled (n heapa, raked Into wind- the round, or praottoe, reglatort and glvea tha total 

Into wispa, atreamers, fliamenta, value of blto luoda 

III tbeoe itelkr boeta the tlnlaat The range con be varied from 16 to SS yards os 
to hot ran, and larger thoa our daslrad The paper ecreen ea It la deatroyad by tha 
bullet perforatlona la wound up en the eaeoiid roller 


■ of starry laee. The aelf rscordlug meohantam behind the oeraw to be 


■ the field of view An Inoredlbly etaiUlng el 


eaters ars plaeed tmmedlatdy. above the n 


a obUlned when the teleaeope k eat npoa the OaJaCr hea at the firing poaltlon. aad a total hit eon Mikht- 


T Plakdee iwt os they rke ont of M 


fled by tbe rtagtog ed a ag #ttli-the ardladry 













In the room, ■ rolltop 
dealt la drawn at an anile 
In the rauran of bla work 
the bnnlar la dlaturbed. 
preanmably by aomeona 
enterlni the apartment 
He Inatantly ahialdi him- 
aeU behind the deak. ex- 
poalng but hla hand and 
ahouldoia, and cocfca hla 
raaolrar The bnrglar’a 
dtatnrber la repreaentod by 
tbe markamaa at the (Ir- 
ini point, who at the 
payoboleiloa] moment tha 
bnmlar la about to lira, 
empUea bla revolver In 
thla act tbe burglar pra- j 

aanta a falr^laed tanat, 
with Ua pntrudlni head 
and ahogldara at a (ew 
ynrda raaia. Tha buTglar 

******* * empUad hla arm ntoltastavekBetawipIkieMaftwMiaNanUMwwlertteUnnabiwniDtr.whldianMaiMlnUOuwtaVillvB 
nma M aBOOpn throngh mw»lalhewaall,lwatawh>cHTaal<Ura. (WoMltaaindaMfceleohmukiitwiliwaobiicttaB. 

the window, bnt In tha act 

of dfopplat from tha aUl, THS t«Wl MOkTATOlT O* tOBO KOVRAn, OAUfOiaiA, V. A A. 

to whWh ha ellnga hr ana 

hand ha rglaaa bia head, ^and dmwlag hla revelTer Inflicted a mortal wound, or has either mlaaed entirely after aunaet r 
eaea more, flren. nio iflhllraiiig waita nntU he mm or only iaflirtad a fleab wound that Ita tempo 


The projeetlon la aoiomatlially eentrolind The tho aurroundini air 


and than ahoota. In thla eaaa, Mint to the grantor lantern ia elaetrlcally driven by meana of a amall mo- iron or tbe layer of i ... 

ittnia and tbo tanll ana ogia i ad by the manl head tor, and thla la opanted from tha flring poaltlon by Tho water thna iditalned la drained off Into reaervolra 

and n k on W a r a la. prpOa tin flnn iflarM to the nuuka- manna of a amaU awlteh. The tame plctnra can be and after clarlfloatlon la naed tor drinking 
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MORNING AND EVENING STARS FOR 1910 

BY PROF. FREDERIC R. HONEY. TRINITY COU-EGE 


The popular oiprcnslon ‘ morning und i venlng Mars " 
wliHo Hlgiiirrlng Ihoiw piuni-tH whWli Hi illBi renl 
■■nrloda Illuminate niir HkIfH, th' nlmerver alii natur 
ally lti< luili III IiIh atiiily uf tlin Iirav iih iIio flind alara 
A (hut ihiy will iMi Invariably 


and the dottod lino that part which la bolow tha ooUp- 
tic. The aacendlng and deacendlng nodea S and ST 
aro reapectlvely the polata where the planet paaaM 
from the apace below to that above, and from the apace 
above to that below the ecliptic, and P, tbe perUttiloB, 


by the aama dlitaaoe at apballoB In July Ttw OMtar 
of the orUt la at a. At a veloolty of ISA nOee par 
aeoimd the earth movee each day on the avenge nearly 
1,600.000 mllaa, with an Increaae of vektehy at part- 
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CURIOSITIES 


SdMlilflc AoMiii^aA 


OF SCIENCE 


AND INVENTION 


K RUB uaWlT AVTOHOnU. 

A •tMB Mitomoblto itTMt nllwa/ bu mccstlr baen 



A RUIT lAaVAT AVTOKOBIU 


ins tbem practically autoiDobIlea on ralla. The line la 
IG mllaa long, and steam motive power bas been In¬ 
stalled In ordor to reduce the cost of nialntenanca 
Two street antomoblle cars built as an experiment 
have proven so succeesfnl that more are now nnder 
construction Eacb car la built to seat twenty-two 
people, and the expense of maintaining tbe line under 
present power permits of a large saving over tbe ordi¬ 
nary electric street railway maintenance. 


Side up, wberaaa In the present astronomical tala- 
scopes otdaets are Inverted The OalUean type of tele- 
scops Is'now need In tbe ordinary opera glasses With 
this crude tnstrumant OalUeo was able to establish 
the tact that tbe moon Is a ronnd body with Its su^ 
tsce broken by mountains, that the Milky Way is com 
posed of countless stars, that Venus and Mercury have 
pbaass like tbe moon, and that Jupiter bas a number 
of aatelUtea (four were discovered by OalUeo) To 
him Saturn appeared to be a triple planet. This pux- 
sllng phenomenon was explained fifty years later by 
Huygens, who discovered that tbe planet was sur¬ 
rounded by a flat ring 


A1 ia« WITH A TAO. 

Occasionally, (or one reason or another, a hen will 
lay a ‘Isoft-sholled*' egg, but one with a tall, like 
(hat shown In the accompanying photograph. Is d» 
cldodly unusual This egg was evidently the last of 



A« MO WITH A TAIL. 


A dntek, and, though the hen lacked material for a 
sheU, she had a euridus for the shell lining, or egg 


JtHt aboot three hundred yean ago, OaUleo exhib¬ 
ited a telescope which he had used In studying the 
moon nnd planets. This was not the flrst tdescope 



bnllt, but It was however tbe flrst telcMope to 
sod (or astronomloal purpona. The aooompany- 


A nogU TALiniOgB CAALB 

The Accompanying pliolograpli shows the efleet of 
Ice pressure on a twenty flve pair lead telephone cable 
The cable was located In a tbree-lmb Iron pipe, and 
waa run underground for flfty feet between the ter¬ 
minal pole and the manhole In tho atroci Owing to a 
fault In tho construttlon of the lateral, the pipe did 
not drain Into the manhole, wlilih allowed water to 
collect In the pliie for a dlsUnce of about twenty feet 



TIB BITIOT OF lOB OB A TBLBFHOBB OAILB 

lAft Winter being an extremely cold one caused this 
water to freexe In the pipe, tbe pressure < rushing tbe 
cable out flat. la several ploues there wan a qiiautlty 
of omall stones and gravel In tho Iron pipe and so 
strong wss the preasun- of the ire In tbe pine that 
these stones were forced Into (be armor of the cable 
as though driven In by a hammer The wires had the 
usual paper Insulation, and tho extreme pressure 
forced tho wire through tho paper at every iwlst of 
the conductor The cable was dented and cruabed 
tor n distanee of twenty feet 


of Uleseope dlSeri 

In nripg A 


glass and eyepiece, he 


m the prasent astronomloal 
•taod of a convex eyepiece, 
r bat two lensaa, tbe object 
able to view objecta right 


■OTOB SaOOTBUBO. 

Some years ago an amphibious craft was Invanted at 
Orsat South Bay Ixing island which could be maneu¬ 
vered CD Ire as well as In tbe water It was In reality 
an Iceboat provided with a flat-bot- 



tomod hull which would Beat tbe 
craft In vasu of encountering a blow¬ 
hole or br<«k in the Ice The sport 
proved 10 be very fsacinatlng, par- 
tlriilarly the peculiar sensation of 
plunging off the Ire Into the water 
and then climbing back again The 
“scooter,' os this craft Is named, Is 
now undergoing further develop¬ 
ment, Instead of depending upon 
tbe BSil for power, Mr Nat Roe of 
Pstrhogue. T,. I. has equipped his 
scooter with n Ifi-herse-power motor 
and a spurred wheel, which digs 
into tbe Ire nnd driven tbe craft 
along He rlalK to have travelad 
over the Ice at a rate of W milea 
|ier hour There la no means for 
propoUlng the boat while in the 


water, bat the simrt louslsts in imping gaiis In the 
Ice by tho sheer momentum u( tin craft He has 
Isaped gaps of over a hundred fiM lu tills any The 
motor scooter poesesses an aa\uninf;i ut<r tlie motor 
sled, because It cannot sink In cnei of hissklni; 
through the Ice, and over tin sail susiter In Hie fint 
that under Its own isiaer It fiin be laki it lioiin u\ir 
snow-covered roads wlnu llm osner (.r.iss tired of 
the slwrt 

LABSBIT PBOnCTlLE Iff THX WOBLO 

Tbe accomimnyliig llliistrailon Is nf more than onllii 
ary Interest from the fart that It allows tho largosl 



LAMEST PMJXCTIIE Iff THE WOglll 

and heavleet projettlie in the sorid iieing the huge 
5-Ioot, armor plen leg sin 11 Dnil rnmi lUe ITnIlud 
Statuu governuienlH grtiii lliluih rllli riils giant 
abpll and iwwirfnl gun an lonsidi red tso of the most 
destriirtlvp and deadly engines of wnrfnri In exist 
enie The moiisLer lO-Imb ritle the only one liiillt 
so far Is now at the Hsnily Hisik Proving (IrOuuds, 
and has only Usn llnd a tiw tlmis Thi huge shell 
ot steel ran hi hurled a dbiumo of Jll miles or more 
and weighs S too (louiids lh< powder ehsrge Is nearly 
ftIMl iKiiinds The cost oL firing one shot reailna lit 
tho nelghlKirhiMiil of |l IHHI 11 Is not iinihahli Hist 
this tyi» of gun will Is uhmI hut ratio r tin 14 litih 
for the main loiist difnisiH of thv I'onamn (anal and 
posalbly tho rhlllppliies ThI- funnldnhle and long 
range weniion though rniiabh of firing so trcmiiidous 
n proji (lllr Is loo lostlv nnd files too slowly for modern 
warfare 


IffrESLOCKED ItHME AHTLEBS 

A iiirloiis it'lh of It fRIiil batth' Istwiin two bull 
moose Is shown In tin nnoiuiniiiylng llliisirallun The 
battle WAS fought hi tin K'lUil Htnlnsula Alsska a 
hw yinrs ago An Indian wna ntInuKd to the spot 
by the noise of thi (nioiinlir, and <m in at lug Ihs two 
antagonlnlB he found that nnn had liroki 11 Its nwk 
during the etnigglu and lay di ad on tin grounil while 
tho olhir iHtrlly ixhoiistid was making d, s|M>rsto ef 
forts to free his liorns After klllliig tin latter miMii.i 
the Indian tried In every wny in Hoparnli tin aullers 
but found this to Is liiipuislbli Tin liili rlock'd 
antlers nre soon to Is exhlblti-d lu tho lolleitlon of 
heads and horns In tin iii w Admiiilsirnllou ljullding 
ot the New York Koologleal I'ark The large r iialr of 
horns baa a spread of 09t,4 tinhes and the other of 
n Inches 



BBUO Off A BATTU BBTWSBB TWO BULL lOOfl 
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THL DESIGN FOR THE NEW QUEBEC BRIDGE 


COMMONPl7\CL IN APPEARANCE AND COSTLY TO BUILD 



BllKhlmt attemiil 10 combine tbe benntlfnl with tba 
uHaful The faulty atructare wbUh coUapaed had at 
Icaiil the redeeming feature that the outlinea were 
Birurturally and laitheticallr coircct, and although the 
Forth Bridge has been made the subject of mneb erltb 
I Ism by the artist and the an-blt«ct. It must be re- 
gardL-d as having distinct claims to baanty when cum- 
pared as on the a<i ouipanytng jiage. with the new 
plana for tbe Quehm Bridge 

It wunld seem, however that the Board baa some 
doubts aa to the merits of Its own work, tor It now 
luvilea competitive plans from contraitom which are 
to be lllod by May lot, 1910, the plans to be drawn 
al the contractor's own eiponso But If the Board has 
taken eighteen months' lime and spent 1190,000 to pro¬ 
duce the present iilans, the piibllr will naturally ask, 
Kow ran the Board expect resiionslble Onus to fur 
ulsh them wllli new plana In nne^lxth the time and 
for nnihingf 

The lay of the land at the Quebec emislng la aurli 
aa to make It almost certain that a thoroughly rigid 


preamire during high galea, and partloularly la tUi 
protialon neceaaary to Inanre aafsty dnrliic araotlaii, 
Tbe bridge which failed wss only 97 feet wide, and 
this small width waa a largo contributing canse to tha 
twlfHng of the atructufs during erection, which pre¬ 
ceded Its collapse This Important fact doaa not seem 
to have been glvan anfflelant conaMsratlon, for tbs 
new stTuctnre bu a width of only 88 feet, or one- 
t entleth of the proposed length of tpaa of 1,7M test, 
as agalnat ons-fourteenth In tbs Vorth Bridge 
It may be claimed that experlmioa with American 
practice In cantilever railroad brldgei haa ahown a 
proportion of 1 to 20 to be aufflolent, but it la a dnaa- 
turn bow far their immunity from dlaaater dortiig 
erection waa dne to the fortunate clrenmatanoe that no 
strong winds were experlsnoed—^noh as tragnently 
occur at the Forth Bridge, and may oconr at Quebec 
—which would have twlst^ I(k tmeses out of shape 
lieforo they had been connected up Moreover, we be¬ 
lieve it la a fact that there Is Dot a large cantilever 
railroad bridge on tbia continent over which tralna 



The unsightly stmt tare new proposed by the Onnadina guvernmeut for the Quebec bridge. 
Tsi niuen job tbb >bw bdtim bbimb 


managemenl of the work was so badly organised, that 
(be blamu <ouId not bo doflnilely (lied In any one 
quarter, and In the end the Canadian government bad 
to asHume the wlmle money loss The work was even 
lually taken over by that government, and It was de¬ 
rided to rebuild the sirurlun' For this purpose a 
I ommlHHlou ef tlir< n engineers was appointed, and It 
wns piihlltly anniiiiiiied that tbe new bridge would 
be the tliiesl and etrougool striulurt' of the kind ever 
wen 

The Comnibislori was appointed about eighteen 
months ago In the Interim the preparation of the 
plans has cost about 1160 000, and an tbe result of Its 
eighteen nioutba work the Commission has produced 
the very eoinniuniilBre design, herewith Illustrated, re. 
warding nhbh there In a genvral prutesalonal opinlou 
that both stnii iiirally and swthetlcnlly It Is distinctly 
luferlnr to the Forth Bridge, which wss completed 
nearlv twenty yesrs ago 

If Iho bridge Is biilU aecordlug to tbe proponed 
plans, It will not only be of Inferior merit, considered 
from the bridge engineers standpoint, hut will also 
be the ugliest bridge of mnnmnenUtpiipporllons among 
those liltherto proposed or built, Tt BrsSMte ths np- 
pesranee of a monotononi mesh of trfugles and 
straight linmi From abutment to abntment there Is 
not one graceful line In the whole stnictnre, not the 


Busivenilon bridge could be built more cheaply, mure 
quh kly and with less risk of failure during erw tlou 
On the other hand, if n bridge of the cantUonr type 
Is selected. It should be one of the flrst duties of the 
Hoard to see that one of the eontrlbutory causes to 
the weakness of tbe bridge that failed, namely. Its 
extremely narrow width, la removed But, so far from 
doing this the suthorttlea have not only prescribed 
oartalo limitations of wtdtb, but they have actually 
eontrai ted for the new stone piers upon this restricted 
bUHls, and It la s fact that the width la such as would 
iMit a serious limit upon any bridge engineer who 
attcuipifd lo duslgn either a cantilever or auapenslen 
bridge with the necaaaary cranwsectioiimrwidth to give 
the proper rigidity during erection, nod lubaequently 
when express trains are croaalng tbe.itmctnre, Those 
of us who knew tbs late Sir-Beniamin Baker, the 
builder of the Forth Bridge, and were temllter with 
his cautions methods, will agree that, could ha have 
been consulted. It Is more than probnhU that he would 
have disapproved of the prsaent dMlgn, as he would 
sunly have condemned the old one had tt bean sab- 
milled to him In bis Forth Bridge the width at tbe 
base of the towers is ItO feet tor a span of 1,700 toet 
vvhich gives s mtio of t to 14 This Urge width at 
the towers la neesMary to Insure ths stability and 
lateral rigidity of tha MUm itivctute uBdor wtatf 


dare run faster than IB milei an .hour Tlie vibra- 
tloni, dne to the narrow width, would become excei- 
alve, and at faster apeads would create danger of de¬ 
railment On the other hand, the advantages of great 
width In proportion to length are shown by the fact 
that tha fast and heavy exprem timins la tbe north 
of Hcotlnud iiasa continually and with absolute safety 
over tbe Forth Bridge at their full speed of from 60 
lo 60 miles an hour 

Another element In the spedilcatloas upon which 
bids are Invited which la puaxllng englnesrs and oon- 
tracton Is that the maximum height of the teWsn 
has been limited to 290 teat above ths maaOBry It 
rcnlly would seam aa though the board of agbwers 
who drew np tha aped deaUsns were deshvos to put 
weight Into the new bridge marsly tsa the sahu of hav¬ 
ing It then, tor It is wall imdatsteod that tha itfeoMa 
It the top and bottom mambara of a truas, and than- 
fore the amonat of steal nscatsary to meat theaa 
stresses, faicrsass lavenaly as ths dspUi, and hsnea 
the tbaltewer the bridge, the vaaMr wUl be its 
weight la riaw of thsas teets, tt la e xU anrdl u ary 
that la the ipaoldoaUaiia tha mhalaiinli htOdht ef the 
towera abom-tha maaoDir ahoaM he ItaiHed to 109 
fML This height la the Forth tadgs la SM teat, and 
la the Qnslwo Britffa ifhteh teq ft who tU toot Tha 
(OoathMMd ah oags 
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Sotoatific Am«rlcftii 


T^wnMnr <« 


I It Requirefl Veara to 
Grow F i n e Tr eaa ^ 

ilit bl’filSpItfrSfcSii: 

^TMDoTonSriFr^ 

»tJXjTSlSI;^TiiI?SIC’ta?^ “■ '"“ 

r^;,HT n Cu CmtA Tn* 

EtMrti Witboia (W 

the BAVET TME EXPEHT COarAFY 


ITDITP W*™ ONE YEAR'S 
riUXi SUBSCRIPTION TO 
POPULAR ELECTRICmf 

B|pi 



ytatiSsis 


PBINdar BKtrkky PaUiAbB 

im M ...*..i.fc Chl». BL I 


M Wlthla tte OEUI^ « ta«Mw 
Dnte u taB«Iw ct tim iOM to 

with th» atw oc snia, tha pow¬ 
der laaaea Uireiivh dlaa la Um tom of 
r^*— P«l* waow. perfM^ 

I mm end to aa4 with a nanwlilii 
groap tt olmilar maini Aa tha eud 
cornea from tha preaa It la oat into gnlna 
or aaltotm bagth; tha alao of thaaa anlto 
and tha nambar of paitoiattona dapead- 
--**« »P« tha oaltbar of tha nn. Tha 

MAILING LISTS 

”^s^i^!ssr” HH" 

ItmtJ mu tmmfmn. powder lU ptvgreiilvt barnlac gaalUy 

»10 EDITION PRICE $7AO *" •‘••dful In aacnrIiiK tha daaliad ballla- 

I lAWiOH * iiui moac co. “® raaulta wlthoat nadne atraaa upon tha 

I w F fT ■f’lis.'iSiJsrsii'i.r.rsi; 

TV Col^lto MACHINES tow t-rora it la at for laaae 

o« mim. tct eiuhM ntw m, » Aa It waa with the nltrlo 

“ too U H with the atharwloobol 
aolwat. th* aUbWt, of th.1«wdr“ 

) wuLiAHa moa. hhB«. n. y. Poading npon the degree to which thia 
-wlatlto la aztraotad. Soma of thIa ada^ 

Industrial Alcohol 

annnalljr and uaad again. Tha llaal ataga 

ha Manfadm and Uses 

lag honiea. the period varying from ala 
By JOHN K. BRACHVOGEL, MR. *o*ha to ala montha according to the alaa 
«aa m . m MU., aao rar OM k' “** 

of other tronpa to eeoure a deelred Aver- 
Po^Oo^ «• pot ap In al^tl«bt 
lack .Md I«m, tonka ready for liana The oblaet of nr*. 

ful aeallng la to arreot the eaeape of the 
remaining aolrent. which acU aa a dater- 
ront and preventa tha eaploalva from be¬ 
coming too quick In Ita bnmlng, thaa 
aerving to check the development of rad- 
den and dangemnaly high prenanrea In 
the gun. 

Bmokeleaa powder can be dampened, 
and, provided It doao not mildew, la aa 
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THE FOURTH DIMENSION 

_SIMPLY EXPLAINED 

wixaa AJY tNTRODtrcTiTow ht 
^ HENRY P MANNING 
Pitefcwir el Mwhraidci, Brawa Uraw^y 
Pfkm, $t,SO iMf. MO pagm iOmtrat^^ 


ORDER FROM YOUR BOORMALIR OR fROM 
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ever if properly dried again. After 
eight or tan yeara tha powder bacomw 
onaUble and even crnmblea, bnt It can 
be aant back to tha toctery, ba reworked, 
and turned out once more a good eaploa- 
Ivo at an outlay of only one-fourth of Ita 
original coot Thle li proof of the Tnde- 
•trnctlblo nature of lu baae—pure eella- 
'®w—which however deOea the cunning 
of the chemlet and holdi aeorat the wayi 
In which lunablne, on, and atmoaphere 
work myaterlona dllferencea In the min¬ 
ute eella of each dallcate fllament The 
cotton from Oeorgia doea not make tha 
■ame powder aa that from auiihib. ud 
the bloome of Tenneaaee give u the brat 
propellant The problem for tha manu- 
toctnrer la to combine theee variona 
growtha, 10 that he can mafcH the neaieat 
apilroach to a perfect and nnltorm pow¬ 
der Eiacb lot of powder baa ita own 
chararteriatlca within IlmlU, and a aam 
pie ol each lot la kept nndar contlnnal 
icruUny In a aurveUtamoa mamulne ao 
long aa any of theae Iota are In aervlce 
Dally, theae talluie ramplea are ezam- 
tned If ohangea of a vital nature are 
detected, Information la at oiim dta- 
patched to every ahtp upon which the af¬ 
fected powder la carried. 

Ttough amokeleae powder baa proved 
a booB, atlU It haaoneBarlouatoidt which 
ban not been effectually overecne; Ita 
osploalvo tampemtare la qnite 4,6M dag. 
R. and thia la nearly twica the’ mewi* , 
point of ateel-ihe material from whiek 
wa make onr gnna. The developmrat ta 
thia Inteaae heat la maraly momratary 
yet tt damagra aertoualy the bdra of tha 
gna If the hot gaaeo encapa paat and 
ahead of the moving ehell. thoy 

act Ilka the damee of a powarfnl Mow- 
plpo and aenr away the rUttng: irarfpttM 
of the weapon. Here In « f)pM m ter 
tbechemleL Bmokobee powder la not 
•Mlly Ignited u ordlMry- 
neltber eaa it ha datonatod 
g aa^ qnatlty of fW«)d bip prapak 



























































































































































nw oniBiAO BuoTBiiiAi oomnvoi 
, nm ra thz rw hatr »An.»AAB . 

(COHtlniira from page HO ) 
baildlnf, tbrongh tbs WeatlnihoiiM Qom- 
IMU>7, an eiperlmentnl tr«txht loramadve. 
preparatory to operatlnK Ite vhole aerv 
Ire, frelKhl and paiwinffnr, from New 
York to New Ilarcn, a distance of be¬ 
tween abTenty and eighty miles, entirely 
by elsotrlr power 

At the time of Ite constrnotlon the 
present twenty three miles of eleotrllled 
lino between Woodlawn and Qlandale, 
two miles beyond Stamford, was one of 
the most conragcous and costly expert- 
mental works ever undertaken la the 
broad Held of electricity The atory of 
the nnparallalsd dlfflcnltlM with whloh 
the oompaay had to contend In derdop- 
Ing the system to Its pres e nt perfection, 
and at the same time keeping In open- 
thm one of the busiest tonr-tmck rail¬ 
roads In the world, has been told from 
to time and In conaldeiabla detail 
these oolnmns. To-day thta'eleotrk 
Is running with the regnlarlty of a 

-, u may be Judged from the fget 

that the delays tbrongh breakdown of 
'the electrical locmnotlrea an shown hy 
the statistics of operation to ba 100. par 
lew than were the delaya nnadt oMi^. 
1 by steam looomoUraa 
j The experience gained dhrlpf tha paat 
yean haa iwMiaM ie the 
snglnemaams (eatarea la wWph tlho dite- 
trie plant la capable of taqwewepadhl.. ftr- 
tlealarty la tUa tno of wfo rt toad 
fOsMOiMe# on ipk-i 
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U to ihe mu of miB capi¬ 
ta M profitable, demn, 
pleuul ud hemldiful M 
openlaig • RAPID pMonBer or 
combitta^ freight ud pa«enger 
•irtomo^ RAPIDS cu^ 

12 to 20 pe<^. Aey wiO nmon 
•ny road ud dub a 1 7?i hi. 

very euy to ofiente ud 
cori Elde to run. 

TheVegnia ownei of • 16- 
P««enw c«r wnin “My cm 
unwT me a NET PROm of 
W.'fMmayear” AStJouph 
(Mich.) owner wnies- "My 12- 
pa^ger car more thu (or 
■beU lait ieaa^ I earned $ 1.415 

i" ““"y 

lettoi hke theie ud ihaB be glad 

y®* ‘•w Mm" of 

RAPID pataenger car ownen 
who are makmg big money 
Wnte us about jrotir own locality 
and our expert trafiK service drpart- 

m^ will oullme a pUn for you and 
advM you what kind car to buy 
C^lmg RAPIDS la to profita¬ 
ble that you wl have no dificuliy 
m nterestmg outode ^* pthil if you 
cunot handle it with your own 
money. WrHe ua TODA Y. 

Rapid Motor VeUcle Co. 

124 >a|M SlTNl, ruiaa, Hick. 


(oonoliided from post; b«,_ 

work, wbtcli In tbe existing linn U of a I 111 ■ T/nT' 

maaalve and deridadly i-oatly tyiw of con- ma cu 

Itrurlinn In addition to lie nxiMmalve HnilCK * EXPiBIMENTaL WORK, 
aalurn the nn-ar-nt nverhua.l line «• inUUtLO iBrntton etnuiM. kpMiAl UsaaiHtn 
□aiure. me pnaeni overneau line waa , j, fnaalart tlt»l N» Tai» 

round to have unnecntaary tiRidlty. and-■■» , 

It aaa derided that beforu extending tho CONSULTING ENGINEER, 

work to New Haven It would be wise to 

build a mile of experliupiital line, em _ )l anj ^ ear iiew lu rt_ 

bodying tUe tmprovemeiila auggealed by nvtnfiipn p.wrt M.n.firtBiwi 
pant ixiierlonco We preeent two photie IwL/DOEelV. hfiu jobbing Work 
srapha and a diagram whkh nearly mun- PAwa.ni!AWacii.M«.»adiMiA. lUra.lLY 

southern stumping & MF6. 00 




THE BEST LIGHT 





10 — T — g '?— H - TiD ;7V7 clEs ' 


The Ball Tijtnsmission 


I jDAVt 


The Deiign and Con- vartlcal pipe bangiri of graduated 

, ,e **’ £ I J JlenglhB, In tbo copper trolley wire An 

StfUCQOn Or inOU^^ 'nch or two below tho trolley wire and 
I* Supported themfrom by steel clliis. la tho 

non \rf011B lateel eontart wire, agalnat the under aide 

By A. FREDERICK COOINS of whlrh tbe collet tor Blloeii of tho loromo- 




GUYde MAUPASSANT 

King of All Short Story Writers 

8 Voluma, lUuslraleJ. Size, 4yi x 7 Inches 

Over ZOO Complete Stone* and 

Pearson^s Magazine 

FOR ONE YEAR 

Only $3.60 delivered FREIE 

Moat Eicaplioaal Offa^UMnrED NUMBER 

F ENCH AUTHOR-S hnvn wnlUm tnnriY livi'ly Lilns whicli, becMiAn of lalso 

C(wiv*«itinni)l mrnlnity.huvdbc'vYi,until recent IranslalKMUi.unknown to Ihose 
wlio lead only f-ngli^h Ibudish inodosty and unleir prc|udLi> Iibm' ilepmiil 
us of the incmwit and kvulieid lab's ever wrUI(<n Mau|>e.vuud »«» lhr> oiio 
men In Frnneo who, lioceiiw of Ins envimnniA.-nl nnd k iii|H>ramoiil intikl write 
truly the leekdic scimns of REAL PARISIAN UFE no ia-winubiigly nr ki iivet 
your ollsniuxi to liis tneiry talos, to lira uxclusinn of ovurythuig iW 
N MaupaMaBl’s avanlfiil caraar gave him Moos, nlhiobons enri IuchI color for 
his unvjrpBsaod stones. ^riMig in Imagination, ovoifkiwing with nalurni on 
Uiuslosm and passion in his study of htmtan IKo and pliust s of human cmulucl 
things iwally happcmlng—not os wo Imagino lh<>y ml^il or as we would - BUT 
THE REAL DOINCS OF LIFE—Is what Maupassant filwnjs give's us. R l>«i> 
doscrlbes tho unusual, tho unnatural, lh« Impuesihle, Mauiwssonl Hh* n-ul, the 
natural oral the posslbln, holding a nuiror up to nalure. His druiiibliL iiislinsi 
his situations and his cNmaxes ara nverwliahning. He Blwn^-s iixrui iiimn Uhi one 
thing of most humatvscail Inlenut and mokes It os vivhJ as any sloge scene 
Tlkno BbsofUng stones should be In nvety library—talas of traval, myatary, 
adraalan. coai^, pa lfc oa sad Iragadyt 1^ aad y ia Hi , 


at polnta intermediate with the points at 
arypan which the trolley wire la ilaelf anapended. 
providea a ayitem of equalization whkii 
- - gives to the ayatem an even doxihllliy 
Ihroughont Ita whole length, and inaiirea 
a contluuoua ronlaet and a conaequent 
freiMlom from sparking 
Tho management of the elecirleal aono 
of the New Haven Railroad ComiHiDy and 
its engineers are to be congratiilaled In 
having made sneb • marked improve¬ 
ment, both from the constructive and 
■stbetle sUndpolnta, over ths exletlng 
Itna between BUmford nnd New York 



FOR SALE «t all leading BOOK, DEPARTMENT 
STORBB aad NEWSDEALERS In tbe UaHod States 
nnd Canada. U year daalar deoan't have H. witta ^ 
diraet tt PEARSON’S AT ONCE bafara tUa 
Advsttlalag BdMon Is ealmnatad. •• 
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Four-fifths of Your 
Blacksmiths’ Troubles 

Lome from .1 f iiilt> firt How <]ols )««</- fire bum? Is it sometimes hot Aiid sometime;, not? Does 
It coiiiL up viis fist jiid iIku lose its heat? Is the red (lime elided with blue? Is the coke 
foriiud dirk-colorid ,iii<l trmiibliiiij? Do you have trouble getting good solid welds? Then— 
You’re Using the Wrong Coal. You SHOULD USE 

WEBSTER SMITHING COAL 

'I'ry these simple tests on the coal you are using : 

1 Craik open scviral pieces tlic size of >oiir fist II Httle white 
w ills or liriivcn iIijM.sits ipfieir iHrtwesii tlic layers, they are Riilphar 
It IS ti.'Kl for iron oi sUil .mil nhsi.IiiuU pri vents good welds Webster 
.Smithing Coil is prncticiillv fret from sulphur 

2 -liOiik at Uk loke formcsl umtiml the edge of the fire If it Is ilarlt 
lint cniitihlv tilt loal tnnt.iins luiiilidirt Webster Kmithiiig Coni 
foiiiis 1 I li ir h inl Kr.iv coke, of ivtn grain, whith whtn bumtsl over, 


4 - I oiilv I his(l> at your coal-pile and ace liuw many pieoca of dull gray 
si iti Mini in|>iikout ih\I )y»mthe ftiiyacroj tht pile Slate is not coal 
It will not burn and it ketpa the coal «ith wliich it is miXLsl frmn 
l.mningluili Wthsttr Smillnng Coal contains no alate IttspunCoal 

5- If vour fiTL IS hot in bpaU, or for a short tune, and then droiw 
out ’ till c«il iH low in he at tfliciency—is not adapted to sraitlimg 
WtliMti r Huiithing Coal maintaiiia n high clear htat for a remarkably 
long tiiin, liecaiiM; it is nil pure licat-giving coal, spcciallj selected 
and specially prepared forsmitliing 

It pays to use Webater &iiithing CoaL Saves dolhtrs on coal billa. 
At Olds fire iroulilcs and welding troubles Improves the quality and 
quukiicssrif work 

Webster Suiithing Coal Ls all mined from one basin lu Cambna 
Count), Pennsyhnnia, nght lu the heart of the region noted for high 
grille smithing coal Sold by loc.al co.il de*aler.s anywhere 111 the (Tnited 
States iiid C.in.ada or shtpiied dirett in Iiags, in bulk or cor load loth, 
WtUl for imces .mil further jiarticulars 

PENNSYLVANIA COAL AND COKE COMPANY 

T ILVATKWS RMim 
WUuUl Balliim N.« YaA 

Rul i. 141 MOV SVMl Smew Unioa BalMlDa rUlWsIdd*, LuA Till* B*ildl*( 



Crystal 

Domino 

SUGAR 


.1"'; 


COLD GALVANIZING 

■. v ‘-V, I'liuCl N: • ■',-, 1 . ■ I ■ 


Ban 

Htld FirrnlyToj^ether 
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\HW MiltK S\II'HMA^ n.nKirAllA lUtll, I'tin 


U0B£TAKT MXTXB’I FLAK FOR THE RXOROAIIUATIOII 
OF THE ITAVT 

T hai mi. nf tin lli-at bMh (it Mr Meyer nn 
iiHHiinilnK the iixtromely dlffli iilt and leapnn 
Rllili" iMuilllmi Ilf Klmrelnry iif the Navy, would 
b> III iiiitkt n Ihoimigh liivivdlKHllon ot eon- 
dltloiiH vkllli a vldk to plmlng lliut viry coiiipllrati-d 
d( pnrtiiieiit iipciii (I iiKire prnrtlialili uurklnK baale, 
wax liievltablr hh e/i.ryune iiiiihI lm\u fnreaoen who 
la famlMar vtllli Hu i indlenl work of reorKanlxaHon 
wlilih lie aihloed while lioldlnR Hie iiOfdHon of Poal 
iiiaHtirtb iieral 

Tlin ihuhKea Inlrodiired by Mr Meter are niu'ea- 
aarlly aiipplenienlal lo the work of bla predmciaaor 
Mr SewiU rry who bad formiiliited and pul Into elfe< t 
B ayateni of (nnaolldaHon whbb, In the brief p<rlud 
of Hr opernllou had ahown exeellenl rimuUa Mr 
Mev< r boa uaaunvl iia that the (haiiKea whieh he haa 
Inallluted In (h« Newlierry plon have lieon made nut 
for Hie piinioae of reveralnR hill rather of HOipIlfylng 
the work of innanlldatloii liiaiiKumted by hln pnxlo 
raaaur Tbe eaaetitlal i haiiiiee Involved In Mr Meyer a 
'{ilait am aiimtnarlzed tinder the tnllowlng heada 

(II The protUInn of four reaponRihle ndviaara (of 
the Beeretary) on auhlirla wllhln the KrouiM Into 
whtih dolleR of the Heiiartinent loKltally fall 

(J) The ftrniipliig of Iho Uiireaua Into Iwo divbiloua 
of material and lairaonnel atinrdliiR to the niiluro of 
their diitlea 

(1) The eHtabllHliiiitut of a DlvIaUm ot niierntlona 
Of Iho Kleet 

ft) The oatabllahment of a mnipiehonalru Inaiuv 
ttnii ayMinni (it a perniaiunt orKanIrntlon wboee nlBetra 
ahall be iierludliBlIy ilianKod who will ixime mainly 
from Iho nellvp Iloit and be lonvemaiit witli the laieat 
il.liw and ttati modern meihoda of drill and orRanI 


Ifi) The iwlabllHliinent of a niudorn and effldnnt 
riiat keeping ayateni In the Navy T)e|iarlnient ond nt 
navy ynrda 

Id) The aeiuiratloii of navy yard work Into the two 
natural dlvlRlona of hull and mai binary 

(Tl Me intenilN to require Hint loinmandanta and 
i.plalna of yardn for nnvy vorda ahall be aeleitod for 
tlieir kiiowbulgi iind e»|»erloii(v. and that ihclr loiiiirii 
of ufllet ahall be Ion t ennugli to liiaure ivmllnuoiia 
udralnlHlrullte lailliy 

Tbe Riii-VTitK Amehiian ban before It tbe jirlnted 
reenril of the hearing of the Siaretar} and varloiia 
Itureaii (lilefi la fore the Hiiiiao Vaval Comnilttee ap- 
imlnled lo (viiialder the pniiuieed rvorganlaattoa, and, 
n,fti r Kitinc the aunte it most i areful reading, we have 
(mill III lilt emu limloii that with one very aerluiis 
exia.pHoii, the iiiiaauria propoatal by Beio-etary Meyer 
or. well adapted lo pmnioto that roiiaolldatJon whieh 
Mr \i wherry hegaii and which the prcaent Heeratary 
U indnavorlng In i>Ibi.o n|wn a laallng workabli; baala 
Tbe apiKiIntiiieiit of four aldea. Independent of tbe 
Iliireaun whnae duties will be to Inform and adviae 
Hiv Hiirelary on inaHera eoiulng under the four gen 
tral lienda la an exivlleiit arrangomont Iho need for 
vblih had bt'i n keenly felt by prevluua aecretarlea 
Thf Aldia for Oiieratlona of tho Fleit, for Feraotinel 
and for tnais'illons are to bo line offlcera. Thn quea. 
tioji aa to whether the Aide for Material ahould be 
ihiiaeii fmiii (hi line or staff la loft open Wo are 
declilulH Ilf Hu opinion that In leeklnx for adrlre on 
tlie qucHiliui of niaierlal that la shipt. englnee navy 
vords III Hie '(m rotary alioiild have aa bla aide tbe 
Cbiof 111 some high lanklng Naval Conitructor, who 
by train lug niul ex|ii>rfpMei> In heat qiiallAod to odrlan 
upon these Hiil.Jida A proportion of three line otBrnra 
to one Rtatr otbi i r nniong the aldna would give a fair 
representuHou of both branehee ot tbe aervliw., and 
would put the Seeretary adequately In toneh with the 
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T-holc range ot ai five work In bla DepartmeliL 

Thd feature of Becratary ifeyera pUn which we 
ponalder lo be open to very grave qiuwtinn la tbe pro 
poial to aeiv-yrate the navy yard work Into two dlvlaluna 
ef hull and machinery, with a seimralo and Indepen- 
drnt mnnnger for eaih for the diangc Involvea tbe 
(Ilf.Ill of .ine ImiKirtant oWrvt ot the Newberry plan 
na alfeftliig the na»y yards, namely tho aneurlng of 
cflidenry, and tho aioldanee ut lonfostiin and delay, 
by pladiig the whole of the work alfpiting tUo con 
strut tion of the ahlp In iharge of ihe offlien of a 
single isirpa with a nieiiibir of that ivynia aa general 
worka manager of tho yard Mr Meyer reiogiilaea 
that a navy yard la a military eatubllahiiienl and muat 
hi under military guterninent but thla condition waa 
iiKt iindur tbe Wwbeiry plan by pladug at the head 
nl the yard a loninmndant who la alwnya a lino oflirer 
of high rank Under him (anie the manager, a naval 
(onitructiir whoae oxecutlve irnwera were recognised 
an covering not the military, but tbe Industrial aide 
(if the work In view of thin dlltInctIuD, we fall to 
Hco how tin management uf the yard ns to Its non 
iilittary and purely industrial fentiirea by a staff 
iiffleer of lh( naval iviuairiietlun (orpa la, In any |>oe 
iithle aenae a tlnlallnn of that law of I'ongreaa, ae 
lonllng to ahidi a staff offleor cannot exerdse mill 
tary lommaiid over any iSher than membora of hla 
own rnriie. Under Iho fanner or Newberry plan, line 
lies going) oflliers of the UnglneerlDg Corps, who 
iwtro temporarily osalgniui to the aleam engineer 
Ing deiuirtmenl at Ihe navy yard were aub]e<t to the 
i.aval (uiistriielor manager, purely iu the Industrial 
mid not In the military aenao 

It It la advisable for •votmmj and /dHrleniy and the 
(unsensiia ot evidente la overwhelming on thla |iolnt, 
that the navy yards ahould be under a single Indua- 
trial inanagonieni and that thla management ahould 
rest In the naval (onalriidlon ivirim, and It iindi r sueli 
an arrangement any legal queation Is Involved aa to 
the right of the i onstrurtoi^managor to excrelae non 
military authority over enginisir offlivirB ot the line 
w ho may be tempomrlly asalgneit to duty at the yard 
then tho Honner Iho law la niodllled tbe belter tor the 
lutereeta of the navy, and of the Amerlean people as 

If It he naked why both bull aud nmehliury abould 
Iv plaeed under Ihe control of a single head, and that 
I lad the naval eonatrudor we reply that the bull ami 
Iho mndiliury ore uurelv anbdlvlalona uf one organb 
\ hok and that the twro are an greatly lnt<rdn|s>uilenl 
ua lo make It niseaanry that their design, eunslructlon 
and aiilisiiquent ri pair Iw under the nianagenient ot a 
single eoriia, wlio are quallOed for the work by train¬ 
ing, knowledge and praetleal etiierlenie Now, we 
venture tho statement without any fear ot suereaaful 
(vininidkiton, that the one body of men who eomblnn 
the mvtmHury knowledge of naval nrehilKture and 
alcain aud oleetrkal enEtneerlng to qualify them for 
the oversight ot the tonalrni Hon and reimlr boih of 
Ihi hull and the marliliiiry la the (v)r)M of naial eon 
siruitora Unfortiitiati ly, muih of the evideniv whkh 
1 na been given before Iho eominltlis- boa Iweii dlreeteil 
to jirovlng that the naval lonslruetor Is Ignorant of 
e((>ani and ebstrlrul engineering nnd therefore not 
qnaliaisi to lake i barge of the shops devoted lo theae 
branebes at llu navy yards That nothing Is furlbor 
from the truth Is ahown by the following eonHldemtlnii 
Ilf tbilr tmlnlng and experloniw 

In the Aral plnee the naval constnirlora aro Iho iilik 
of Ihe Natal Aeademy graduetea They aru aeleeted 
fitim thi hlgheal numbers In their elasa aud, na a 
rule have been taken from tbe first two or three In 
making Hiu soleitlon In addition to their atwdemle 
standing enrefnl ivinsldemtlnn Is mnde of their gen 
(ral aptitude for the servUw ns shown during Ibeir 
three or four years at sen, of tlietr general ufflri'rllke 
qualities, and of tboir aptitude for the handling of 
men, and for general administration Tbe principle 
of selection la the same aa Is followed In the rase ot 
Uial other highly apeeiallaed and most efllrisnl body 
Of pmfenslonal men, the corps of engineers of the 
army After their education as line ofllcen at sea 
the conalrnitors are given at the famous Maasarhusetts 
Ibatliute of Technology a post-graduate coume In naval 
consinirilon, which la the moat iborongb of any in 
thn world 

Fiirihennnre (and we cannot too atrongly Inalat that 
the Imptvsalon that the naval i.onatructor la not squall 
llid steam engineer la abaolutely erroneous) the ronne 
nl the Maaaachuaetla Inatttute of Technology InvoIvM 
Bbn (borough Inatniction in ateoin and electrtiml 
nrglneorlng during which the proapeettve construr- 
lura are given a course of practical training In the 
I larhlne shops and laboratoriet ot the Inirtltntlon 

The Ilfs work of the naval conitructor will be dona 
ou shore nnd mainly at tbe varioua navy yarda, and 
by virtue nt bis long resMenre at these yarda, or as 
inspnrtor at the vaiiam private iMpfaulldlng yarda, he 
g,tthers an over-lncrsasing and Immenaely valnable 
knowledge ot the operation ot these great Industrial 
plants Kuture promotion and dlsUactlon for him He 
uUma theee lines There le every Incentlvo for blDi to 
become thorouahly proOcleiit 


line now. howavsr, into whoas band* Mr, 
Meyer-i plan wonld oonunlt tha cpaatmetlott of oil 
electrical and ateam mochlnsry, and tho manaesment 
of tha large and olaborst# planU at the navy yarda 
where this work la done, tbs case U entirely different. 
Alter bU four years' course at AnnapolU. the proa- 
tectlve naval engineer goes to lea with tbe expsctatlon 
of ipendlng practically all ot his Urns afloat, and, 
naturally, hU aympathlea, Interseta, and M)ove all bla 
ambitions, will be connected wfith sea duty An as- 
algnment tor service ashore Is merdly a break In tho 
inutine of hla chosen life work. If tho line (dllcor be an 
englDcer officer, he will enlarge at sea bis knowledge 
rt the rare and operation ot a ship a machinery, but 
Rince by far the greater pan of hla time is spent afloat, 
Ills opponunltlea for bocomlng acquainted with tho 
rjinpllrated and difficult work of managing ouch large 
Industrial concerns os the stoom machinery ohopa 
I he navy yarda aro. In the nature ot things, very Um- 
iud His work Is to run not to build, the engines, 
Just BM It Is thn work ot Ihe captain of tbe ship to run 
nnd not to build tbe hull 

ISvcn when the line officer la ashore, his inleresU 
and future alms am still iiimn the sea, and, aa a rule, 
lie Is only too glad when the next assignment for sea 
(liity comes Proof ot this Is found In tbe tact that 
(luring the post six ysnn there have been at our eeven 
leading naval yards, no leas than 29 commandants and 
41 captains of tho yard Evidently, tbe aea-going officer 
cnnnnt too quickly gi t back to bis natural apbere of 
service 

If there were available at the present time a corpa 
of engineering iiffliv ra who, like the naval conatructors. 
bad b(>on aprvlally trained for shore duty Id the man- 
ngrment of the macblnory shops, etc at the navy 
yards we would have mom hope ot the success of this 
)iBrttriilar |iart of Mr Meyer's plan, but outside at a 
few of the older engineers, Imiucd under tho system 
whbb obtained before amalgamation no such body of 
men li available Fiirthermoro, it la our (vmvlctlon 
that were siuh a body exlatent It would still make 
for economy and effli lency, If both liiill and machinery 
were placi.d under Hie single management ot n naval 
(viualruclor 

That part of the Newlierry plan which affedeil the 
navy yarda was giving very promising roaulla nt the 
lime Mr Mv)cr took offlie We hove little doubt that 
Ilia dstcrmlnallnn to aeiiarale hull nnd iiioLhlnery wOa 
povemed largely by certain alleged Instances of IB- 
iriincliy of the nnvsl conatruelars In llieir monaff^ 
tuent ot the mat hine shops which were supplied to (he 
Sccrctsry, must of them over the signature of the 
Euglhcer In Chief The leatlmony before the Himsa 
Natal Commltles now before us however ahowa that a 
Hiibsequenf examination nt llieso rniiortod cases hon 
incited from tbt (ommaudanls otthe various yards tall 
of them llni nffliers) a rninpleti disprnval of thn 
I barges ns msih -a very gratifying vlndUttilon of tho 
work of the naval conslniitiira In this particular re¬ 
gard We (wnnot but feel that with this later evi¬ 
dence lieforc him, the Secretary will be disposed to 
reconsider llial part of Ills otherwise excdlent reforms, 
which proiwscs to separate bull and machinery and 
tlist he will allow the Newberry plan of a single man¬ 
agement anffiiient time lo further demonstrate the 
xxmnmy and all round effli lency of which it gave In 
Ihe tew montbs ot Its operation such great promise 


XLXOTXOITTIO REMOVAL OT OREAhE. 

A n Llertrolyilc method of removing grease from 
objects has been introduced In fl(d-many 
CIreasn can be rapidly removed from metatllo 
objects by employing It os a cathods In a 
liot solution of potash nr soda Ije It waa supposed 
that the alkali metals net tree at the iwthode traos- 
formed the fatty matter Into soap, but Ilarth has now 
shown that substances which lannnt be aaiionlllsd, 
au(b as machlni oil, imraffinH nil and paraffine, are 
removed verj quickly by the current, and be explalna 
this fail by mschanical action caused by bubbles of 
hydrogen which name off at the cathode Thla action 
la produiwd only when the fatty matter la liquid If 
the temperature ot the bath la too low ao that the 
grease Is cnnslstcnl, tbe removal Is very slow and la 
incomplete He oporales with a moderately conren 
(rated solution of carbonate of potash heated between 
HI and 100 deg r Aa the anode he uaes sheet Iron 
or carbon pieeas When a piece of sheet Iron eovered 
with oil or paralBaa la dipped Into this bath It remalna 
covered with oU ten mlnutse after Immersion when 
the current dees not flow, but upon sending tbe current 
all tracoB ot oil dloappear In a few mlnntea. 


To permit two eteoniera to peoe from the WIioouiR 
River U> the Mtatselppl River, near Pnlrla du Chten, 
Wit., a railway bridge on tbe Chlcaffii, BaiUngton, oBd 
Qntnoy Railway won rained by braakdoWB onuMi a 
few weeks ago Thers Is no navigation on tbe Win- 
conotn River, but the two iteanera were esat dotm 
to enter service on another route. Tbs railway onaoii 
the river near lia wwth, and a lE-foot apan wag rglwd 
Bhont« feet to clear the etsamaiw* fnahMo. 
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CNCINECVJXa 

Oaeqt* W. MahrlUa, KiigliiMr In Chlet ot tM tJuliud 
StatM Navy, itatei that than la every reaaon to be¬ 
lieve that two ahliai of the navy will be fitted with the 
tarbine twductlon gear which we illuitratod on the 
front page of our laat laaue It la propcwed to re-onginu 
the "Baltimore" with turblnea of 12,(too borae-power 
and equip one of the new colllera with turblnea of 
6,000 borae-power, both employing thia reduction gear 

The nuaaber of peraone killed In train acrldnnta diir 
Ing the montba of July, Auguat, and September, 1009, 
aa ahown In reporta made by the railroad companlea 
to the Interatale (Commerce Commlaaloii, wan 19J, and 
of Injured, 3,762 Aatdenta of other kinda Including 
tboae auatained hy employeea while at work and by 
paaaengera In getting on or off the cam, eli , bring 
the total number ot caaualtlea op to 20 093 (862 killed 
and 10,211 Injured) 

Th» Bhoebene dam In Wyoming, which forma the 
kndlng feature of one of the projecta of the Ilorlama 
tlon Service, haa recently been completed It la built 
of concrete, and meaaurea 3281 feet from foundation 
tn the creat It la 176 feet long at the lop and 86 
feet long at the bottom, whore Ita thkkneHa la lOH 
feet The reaervoir back of the dam, which haa a 
capacity ot 466,000 acre fnet, will anrve to Irrigate 
130,000 acrea ot land altuated about 76 nillua aaat of 
the Yellowatone National Park 

Tht grand total of canal eacavatlon at Panama for 
the month of December waa 2,811681 cubic yarda 
This la 362,360 cubic yarda niora than the total for 
November, but 1,068 666 cubic yarda Ivaa than the 
hlgheet record made In March 1909 Of the grand 
total, 1,465,011 cubic yarda waa dry nxiavallnn, ra- 
moved prindpally by aleam ihovela The drudgea re¬ 
moved 1,868 070 ruble yarda In addition to Iho amounl 
immped Into Ontun dam by the auction dredgea en 
gaged nu that work 

la reoognlUon ot the culmination of hla llto work 
In the diaiovrry ot the North Pole, the Senate hna 
poaaod a bill maklug (louiniander Robert E Peary a 
rear admiral on the retliud Hal Tbla aignal ixcognl 
Hon of the explorer followed doocly u|>un Ihii roeent 
gaiberlng preatded over by the tiovomor of the Stale 
ef Naw York at whl<h Peary received a gift of |in 0(Kl 
ubirh, by tho way, ho Immediately contributed tn the 
propnaml American eipedlflon for the dlaeovery of 
tha South Pole 

Hajor Maooa M Patriek ot the United Slatea army 
tpeaking on the aubjeet of the conatructlon of an arti 
flclal Inland and additional torttn<atlona near the en 
tmneo to ('heaaiHNike Day, drew attention to the fart 
that tho two largeal and faateat merchant veaaela afloat 
beday could each <atTy 10 000 men with all their mu 
ultloua of war, and If iinoppoe«>d, <ould land them on 
bur coBBt In loaa than one week and he olao atatod 
that more than one foreign power posaeaaea a fleet of 
iwtfl tranaiHirta which can carry at one tliue over 
100,000 men 

Bacretary Meyer haa aaked for a largo appropriation 
for Ilia enlargement of tho governmnnt drydocha lo 
aiilt tho biigo batUeahliw now under conetructlon He 
alno Bake for the eonalrudlon of u f2,000,QnO drydock 
at Norfolk, for an additional 81,000,000 fur Imreaaing 
the new duck at the New York navy yard to a length 
of 700 feet, for an additional 81 600 OOU for Inereaalng 
the Puget Sound iliKk tii a width of 110 feet, and for 
the enlargement of the width of the Pearl Harbor dock. 
Hawaii, to the eama width, at an Inertmaed i‘<wt of 
8460,000 

nw naw terminal station of tho Panneylvanla Rati 
road Company at 33rd Street and Seventh Avenue, 
Uanhattan, Is so far advanced that It will be prac¬ 
tically completed by the end of next month The flrat 
■ervlce to be put In operation will conelat of mnlllpla- 
nnlt, standard elae, electric trains running to Jamaica, 
Long Island, over a fourtrack mad, which will soon 
be Increased by the addition of two more tracks This 
a lU be followed by the opening ot the through eapreaa 
service to the West, which will hi) operated by the 
4,000-horte-power electric locomotlvds Illustrated la 
cur iasiie of December 18th, 1909 

▼ere Jnlee Verne with us to-day, he would be greatly 
laUreeted In two Inetances of rapid travel recorded 
during the past week A traveler from London to 
San Franoleco won a wager by covering the dlitanoe 
In two boun and thirty live minutes lose than ten 
days, the trip being mode by the "Mauretania" to New 
York, the 20th Ontury Limited to Chicago, and the 
Overland Limited to Baa Krandeoo A pasaenger from 
Lima. Pern, In making a harried trip In reeponae to a 
call to London, left Llnsa the name day by oteomer to 
Panama, crcooed by the Panama Railroad; mode oloae 
ccnnectlona with a steamer tor New York; and casght 
(he "Maurotanla” tor Bagland If the ship mokea on 
avaroge posoage, the whole trip win have heea eew- 
erad la 18 days. 


Sc^nntiflc American 

AERONAUTICS. 

The flrst esrlnelvely aeranaiitli ebow to he hjld In 
America Is open at present In Mecbanlni Uullding at 
Rostun A score of fnll-nlsed representative aeroplanes 
uf all types, together with a large number of models, 
are on view Severn! c^petitlons for modids will Im> 
held, and some of the gliders and motor-driven aero¬ 
planes may be tried out upon the Iro of the lake In 
Eranklhi Field ThIa exhibition will give one n guod 
Idea of the state of aeronautics In the llnlt<>d States 
to-day 

On the lOlk Inatoat Wilbur and Orville Wright were 
presented with the Langley medals ot the Smithsonian 
instllullon by Chief Justice Fuller at Washington Dr 
Alexander (Iruham Rell and Senator Henry Cabot 
Ixidgc made brief addresaee Wilbur Wright an 
nouncod that aa soon au he and his brother get their 
American company under way they expeit to duvolo 
their time to researib work In nvlallnn tin mn gold 
medals were di signed by J C Champlain n nu mber 
of tho French Academy, the roverau being from rhi 
seal of the lastltutioD, which waa designed by HI 
(Jaudens 

Paulhan has exiinwind a wllllngnesa to fly In the 
tlclnlly of New York If Ciirllss or aomo other Inter 
cHled iiereoD will have that InJunHIon dleaolved ublih 
now hangs over the heads of aviators using warpabln 
planes or hingud wing lips Hie brilllanl siietriia In 
('altfornla loads one lo hope that hie desire may be 
gratlfled in the intoreatu of a aiiort of which the United 
Hlalea In general and the Raet In partleulnr knows 
lamentably little If Paulhan really gives an (Xhtbl 
tlon In these tstrta he will do miiih lo sllmulste New 
Yorks Interest In aviation The HiidaonFulton flights 
woro after all a fiam-o, and yet- they roused New lork 
ti< an IniLiise pitch of exiltemeuL Ihiulhan oiighi tn 
do better 

The first weak of February llie Hull of the WrIghI 
brothers against Pnulliun for an liijiindinii restrain 
Ing him from giving exhibitions In bta I'armuii bIplaiiH 
was trhd lx fort Judge Hand In the United Stales 
Circuit Court tn N< w York ilty liidge Hand man! 
tested great Interest In the (uac and hie dedslnn la 
awaited with Inlereat It la iimertaln wliellier he will 
grunt a preliminary Injundlon aa ludgt Haxel did at 
niiflalo last December In defending the ullai k of the 
WrIghtH ti|wn the nierlot monoplane Mr E R Newell 
oasi rted that ITuf H 8 Moiitgonierv’a patent which 
aniedales the WrIghI iwUiit, covers the same eysteni 
of plane warping as thi Wrights tlitioHelvea dnini 
uiid Ik further aaya that the machine as built to-day 
dues not (xirrwspond with the patent A full reixirl of 
th( Wrlght-Curllas ease and Hie text of Judge Hazds 
drdalon appears In the current Si'iPivvivNr 

Aa soon as he hod flnished 11) lug at Isw Angeles, 
Cbarlea K Hamilton went to San Diego where he made 
a number of daring flights with his Curtlaa blphinc 
On January JId, after atari Ing from tho vnai plain 
near tho llotvl Di-I Ikironsdn liamlllou twice lltw out 
over the ocean so far that be dlmppejired from view 
for ten minutes When he rt apiiearcd he came from 
a dlirernnt direction In the Anil flight he 1 ovonsl about 
10 mllc-a, and In the aeitnid one 16 Tho wind was 
blowing at tluiea aa high aa JO miles an hour After 
(Ircling upward to a height of alanil 800 feel Hanillton 
atopped hla motor and mndu a wonderful long stralgbt 
glide to earth Thia is probably a record iierformanco, 
cerullily the longeat glide over made In America. A 
week later at Tlakeraflold Cal ho iiiadi two excelli nt 
nights under diaitiilt conditloua Starting from a 
half mile track, bo flew about the town and nut over tho 
desert and adjotning oil flelda, finally landing auneaa 
fully at the starting imlnt Hie inaatery of the biplane 
seemed complete 

Subsequent to the Loe Angeloe aviation meeting M 
Paulhan made excellent exhlblilon flights at Ban 
Francisco, Denver, and New Orleans At Han Fran- 
cU«» on January 24th he made several tllglila In a 
etrong wind the last and highest of which uf 12 
minutes duration, waa made after auDoet Two days 
later he rooe to a height ot 1,300 feet In a flight of 
31 minutes' duration On February lat, at IXnver, ho 
waa mobbed by a crowd of 30,000 people eager tn aee 
him fly After three pnltmlnary etlempta, he finally 
left the ground and made two tirculte of tho couree 
at Overland Park The next day he made a 15-mlIa 
croee-country flight In a driving enow alorm In start 
Ing, be ran hie Farman biplane tbrough mow three 
Inches deep, and whan be alighted, the pianos and 
struts of the machine were In many places covered with 
■now, while Paulhan bimaelf waa Huirerlng from the 
bitter (OM Previous to this long flight, be made a 
preliminary* flight of 8 miles. On February 4th after 
drcllag the Park anrresafiilly a duxen tlmee, Paulhan 
tarke waa unaucceaeful In starting In the dlalance el 
hlg dlapooal The flrat time one of tho wheels of hie 
mochlno struck the fence and was knocked off while 
the oecoad time tlic machine crashed into tho fence 
■nd was demolished Paulhan was unhurt, but laveral 
■peetotora were Injured. 


SCIENCE 

The Amerieon Museum of Natural Hlalnry In New 
York city haa cummluHloned AMIIlam Coupir to model 
R statue of Commander RoboTt E Pinry for the 
Museum The statue Is to be life sire nnd of marble 

In a bnlletln Issued by tho Unltid Hlal(s Department 
ot Agrli ulliire Mr Ned Dcarburn wrllis on niHlIiiids 
ot destroying English siiarrnws The eibbnee of I hi 
dpslriictlvsnesa of the aiiarriiw Is ii\t rwhelinlug, for 
whhh reason some means should be adopted 10 ilieik 
the spread of Ihn bird Mr Di'arborn ricomminds the 
dHHtriiitlon of tho nests from two to twilve days 
tliruughiiiit the brooding stosoii Thus tho number ot 
English siiarrowa cmild be rcduccMl without resorting to 
shot poison or Irnim 

Tbs SmJUuonian Institution has rcicived a litter 
from exl’nsldinl ItiHiseielt dated Docombi r I6th 
1909 from Nairobi InforiiiliiK Hie sei retary of Hiat 
llisHliiHon Hial his ■ xpedlHon line llnlslu d Its work 
In nrlHsli EiinI Afrit h Th< inlliitlniiH iiihiK Iii Hml 
country uggrigali s lUi niilmuls which tmiude mom 
mals large and small, birds, inptih's and balrsehlans, 
fresh wnter and marine flsh Consldcirlng Iho fact that 
probably over 96 jier rent of those aulmala And their 
duplicates In the natural history musuuins of this conn 
try aud of Europe ex President Roosevelt snoms to 
liave been doing miicb unnecessary killing 

Tha Radium Institnto of America ling boon Incor 
pciruted Its purposes nra lo study radiiini and radio 
artlvi substances rays, and einanalloiis In thc> lntc>r 
csts of sileniu and humanity and to maintain a chemi 
cal lalKirntory library, incietlng room and nfflccs and 
lu Bcciiiln nnd hold patonls and licenses to deal In 
radium and proiicrlb s isTtaliilng to radium The 
heudcgunrlc rs of Hie institiile will he localc'd In New 
lork Till twelve liiinriHiraloTs arc Dr Robert Abby, 
Dr Nlclinlaa Murry Duller, Charles F Chundler Her 
yen Davis, William J Olcs, William Ilallock, Bllwood 
lleiidirik Hugo IJcbor Ur Willy Meyer Hnorgn D 
Pegram, Jingo UcbWHltxer, nnd Falgar F Smith ot tba 
I nivenclly of Pennsylvania 

An expadltioit to ohservo and plicitograph Ilallryg 
lomcl fiom Hie Hawaiian Islands Is to bo sunt out by 
Hie Aslronomlral nnd Aatrophjrslial Society of Amer 
lift 111 vliw of the poHSlIiln INrtiirliallons arising 
fioni Hu I lose appronch of tho comet to the earth on 
Ma> iHl and lo Viiius on May 16th to 18th morldlan 
iiliNc rvuHoiis are isixilnlly desired during the period 
In wlilrli Hu luiiiiil Is siifflcleiilly bright fur that pur 
pusi Till iliisi npprooi h of the comet to the earth 
will nfforil an iiiiiihiiiiI opporlunlty for a study of the 
physical luiidlHcin of cnuiets Tip I'onicla 1 luse prox 
Imlly U) Hie sun at the time of maximum brilliancy 
tmpCMis HI rIciiiH IlmllaHoiis iiixin the Roc lety s pro¬ 
gramme Widely exienilc'd i n-o|ieriiHiin will be re- 
iliilrcd throughout tho whole world If a loiitliiuuua 
pbutugrHplib ri'iorcl Is to bo c'ven remiilely realised 

Tha Amoricna Museum of Natural History has been 
liriHeiiteil with a llfeHlze iiiurble statue of Morris K 
Jisup by I I’lerponi Morgan, lb my Falrllcld Osborn, 
Clfvilnnil II Dcxlge Cliarb s 1 Anler J llainiHleii Robb, 
Josepb II I'liiinic, and oHiers Al Hie unvi lllng of Hie 
slaiue Bililri-iwea were dellviriij liv Prof Oslxiru Iwlici 
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Scientific AmerictttV: 


DID GREAT BRITAIN HAVE THE FIRST “DREADNOUGHT”? 

THE. "ROYAL 50VE.RE.1GN" OF 1862 

BY PLRCIVAl. A. HI5LAM 


Thil flcirNTinr Amebicar for Novombir 20th, iflOO. 
(DnlBlncd a Ui'bi rlptlim by Mr WIHlani Boerniii Wiii- 
mcira of Iho t' H S Kcmnoka' 11 .nimTtcd Hieam 
frlKJilo, lOilch be i luHm d tii Imvi- bi'i-n the. original 
j>iotiit]|ii r>r III! I)r< lulnouKht 'Mi> dulo of tbi* coo- 
vtrBlou of I 111' rioiuioko’ from tin- frlgafa Into the 
thri'e-liiiMtul liiiiiiliiil WB« 1803 bin Kngland, the 
lilrtli|>lai I of tliL tuiiitlutb ciiilury L)r<.Bdiiougbt, ’ 
hfiK ri Hliiillar limtanif to Iho Iloanoko," but whlLh 
ilnliN from lliu ihmIuiih your—18(12 
The 1(0) 111 HoiorolgD an thU Hhip waa named, waa 
built BB a tbreu.dpikpd Railing ablp of 3,144 tona and 
121) guna and In i860 had been fitted with enginoa of 
Ron homo-pocipr Tbo aldoa of the 'Royal SoTerelgn" 
pflir cofiwralnn aero i-ompoaed of throe foot of aolld 
tliiilM'r Hircninhoni'd Intoruully with diagonal Iron 
baiiila and ilnlliid onlornally to aonio dialauoe bolow 
,lio uiilorllni wllli 'I'j liii li rollnl arinor idaloa One 
liiili Inin jiliiling waa laid ii|ioii llin dii k hiaiuR, and 
iiiir Iho Iron plating waa laid Iho dork proper, roa 
KiHlIiig of (t-lmli and Rinih oak planking Prom the 
HldciR of the ablp tlio doik abuM'd upward to the outer 
rlnuuiforenoe of Ihe liirrota, whloh thiia appeared like 
(Iriiilnr furla on Iho npoi of a glaria. 

Tho following diairlptlon la taken from a contem 
ivirary 1111 mint In the laindou Tlniea newapapnr "fltop- 
pliig on the Hoyal SoTeroIgnV tipiHT doik, we find 
that her light Iron bulwarka, 3 feet 6 Inrhci In depth 
are thrown down outward on hinged atanrhlona. On 
Ihn (real of tho deek aland ibe four turreta and pilot 
liLUBP, funnel laalug, hatchwaya. and ventilating ahaft 
The fornmoit turret atandlng five feet above the detk, 
haa Ha top covered by a grating, and ia aiirmunded by 
a handrail, and I bun atforda a deck promenade for the 
ofhrer of tho watih nr lookout man The alngle-gun 
turreta are 4 feet d InrhoH above tho deck' 

It waa claimed ut the lime that the method of mount 
Ing and working tho guna In the "Royal aorerelgn" 
waa auperlor to anylhlng whieb had then been applied 
In any Anieriran turret ablp In American dcmlgna the 
turn't reeled upon the upper deck, and waa thus liable 
lo eaay diaableffloat, but In the Kngllah veeael the 
iHiao of the turret waa on tho lower dec k, and the cita 
del waa then fore niueh teea likely to be dlaabled by a 
hlL Tbc^ Anicrlean luethncl reaulted In the turret 
being nine feet above the dork while In the "Royal 
Boverelgn’ only five feet or four feet three fnehea, aa 


Ibe eaau might be, waa expoaed to the enemy ■ Are. 
F urther, the latter ahtp a turreta could be worked by 
rack and pinlua Inatde the turret, by Iho aame method 
from tha outaidu, and by bandeiilkea worked like cap- 
Bian bara, aa welt aa by ateam 

It will be Bceii that the "Royal Sovereign" bad four 
turreta—one more than the Roanoke”, but aha hod 
one gun leaa, for while the foromoat oontalned two 
guna, the othere bad only one each All the tnrreta 
were mounted on the center Hue of the ahip, and the 
gnna were muxxle loaciera of 12% toiui Bring a 800- 
pound ahot. 

The original apeed of the "Royal Sovereign" had beat 
12 26 knoU, but after cwinvenlon tbia tell to 11, a 
dllferenc-e wbirh was fully acenunted tor by the in- 
ircaaed Immnraloii of llirec feet Her freeboard re- 
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tnalnod at ieven feet after couvuraliia The coat of 
the work waa |«90,600 

The "Royal Sovereign," beatdea having been, at any 
rate, ou« of the prototyiiea of the modem ' liread 
nought,' la Intereatlng aa having been tbo Oral vaaael 
In which the turret prloelpluB of Opt Cowper Colea 
were put tulo practice Tho llrat veaael actually built 
In England embodying thooo prlnclplea waa the "Cap- 
Uln,” an Ironclad of 4,272 tona, which capalted In the 
Ray of DIaeay on September eth, 1870 

According to contemporary acrounta. the apeed of the 
Roanoke" waa only 6 knota Thla la Inferior to the 
Kuyal Sovereign a” aiated by 8 knot* The latter 
\eaiel again, had tour turreta to the ' Roanoke’a” 
three, bulb ihlpa bad lac bee of aide armor In a 
rolled plate although up till then meet American ablpa 


had been annored ou the Inferior Igmlnated ■yatam, 
both ahlpa were praeUcalty maatleaa, tor tha three 
petaa of the "Royal Bovereiim" reached only Juat above 
the top of the funnel In tmeboard thera waa little 
to cbooae between the two. while in the method of 
placing the turrau the Brltlob ahip waa decidedly 
anperlor 

Much, therefore, aa we owe to America in tha da- 
velopment of modem naviea, and more eapaelally, per- 
hapi, in the Introductloa of eteam natrlgatlon a^ ia 
the correct pladng of turreta In modem hattlaahlpa, 1 
thinh It muot be admitted that Onat Britain wan, the 
flret to poiinea a pro t o ty pe of the modem “P r pa d 
nought” 

I have been unable to procure a picture of the 
"Royal Sovereign” for reprodnetlea. but tha accom¬ 
panying elevation and plan will convey aa Idea of tha 
appearance of the ahip. 

It may be mentloaed that Rueala launched Id 1887 
the "Admiral Tojareg,” a three-tuneted Ironclad of 
8,7M tona, very almllar In general dealgn to the “Roa¬ 
noke.” She carried In aaeh turret two 16H-ton tuna, 
but It waa eeen At later to alter thla to one 11-lnoh for 
each In view of tha diagonal (or echelon) arrange- 
ipimt adopted In tha Britlah “Dreadnought" rmlaeri 
of the ‘Invincible” type, It la Intaraatlng alao to note 
that Italy lad the way with thla lyatem of mounUng 
with the “Dulllo” (1878), Great Britain following with 
the "Indexibla” In 1881, and with four other ihipe a 
few yaan later The only American examplee of thla 
ayatem of mounuug were aeen In the "Kaine" and 
'Texaa," the Aral with two lO-Inch and the eecond 
«Ith one 18-lnob gun In each turret 

The arrangement of the turreta In the Biitlab 
‘ Dreadnonght" had a prototype In the French "Ad¬ 
miral DuperrA,” launched In 1879 Thla ahip had two 
turreta on the center line and on the aame level aft. 
and a tiirret on each beam Juat forward of the fun 
nela The guna had a freeboard of 27 feet 6 Inchea, 
firing them a great command of Are Each turret 
contained one gun of 13 6 tnebee caliber, and If another 
center-line turret be added forw*rd of thr two beam 
tiiireta, it will be aeen that the arrangement of the 
' Omadnougbt” la almoet exactly reproduced It la 
atrange how often we are confronted with the tact. In 
reading old books and other records, that there la 
"nothing new nnder the aim " 


OTHER WORLDS IN SPACE 

BY PROF. S. A. MITCHELL COLUMBIA UNIVERSITY 


If one Bhculd look tt the heavens on any clear moon 
leea evening, he would aee them ahlalng with counlleaa 
orba of light apparently millions In number It la a 
fail that from our earliest education wo have regarded 
the tunna “numhorluaa aa the aandi of the aeonbom," 
and "countlosi aa the atari,” lynonymnui with quanll 
ties almost InAnltr, but 11 by the atara we moan thnae 


a I o n originated 
thnuaanda n( yean 
before the Invcn 
lion of the tele 
scope), our Ideaa 
have been utterly 


i ayatema around them poaalbly resembling c 


dlalanl aunt may be Inhabited by people who live and out the 1 


I. la a meet InalgnlHcant spock tlona appear t 



nut a teleecope. A 
amall glass, how¬ 
ever, Inereaaea thla 
number largely, and with ( 


number largely, and with greater and greater tele- Aatroni 
ecopes more and more atara arc brought to our ken able to i 
It la estimated that the aalrnnurarr of to-day can aee eo-called 
and photegraph upward of a hundred million of atara. alon that 


so-called “Axed” atara, and have c 


leaaurementa So from thla 
are Axad, and the oonitella 
low aa they did to the Chal- 
B of yean ago BlIII tha rao- 
tlona 

none the lesa The 
old aatronomy waa 
abU to meaanre 
motions athwart 
the sky, at right 
angles to onr line 
of Tlslon, the new 
utronomy la able 
to anpplement thla 
by a knowledge of 
their movementa 
toward ng or away 
from ni tn the line 
ofilSkt Thbreve- 
latlima of Ola new 
hraniA of astron¬ 
omy are rovolutlon- 
ary la thelt Impor 
tnnee, and of ihe 


The prinelplaa 

yHOToexAFEi or tbx moritni or /• OBioni, jaxtaxt la in lU, iiN. nderiylng tho noe 

of the medon Opeck 

aRwarfnxallwaatk,—ddwIowineRoftiBUURy «■—4 lalhR—adhMUaa. trnaiiuiui a r|**f8l to 

tho atan fn «>▼«> 

f their meridian diclas have been In Atnumiui AMgamaa, Deaemher Akth, IMA. 7%aro 
the exact pcaltlcna of theoe dMut Is rMalnd for thla purpoae a powerful teljiia^ and 



1 light, the them abiolutely Axed In a 


I apltc of their namea. there la 1 


B to the conolu- a moat accuate spectroacope attached, w 


tare mnot be kri>t afaoolately tmUom daring the t 


The movements of thege heavenly bodlea at tho « 


. wtUumt motloBg. or thioe boon that mgy be 01 


(CMHMMd am m.) 
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CONCRFTL CONSTRUCTION ON THE ^AMA-^CANAL 

HOW THE EIGHT MILUON CUBIC YARDS OF CONCRETE IS HANDLED 

To tbe notnlned eye the work which hai hltlinito worka In the torecate will probkbly repreeont the Qatun on the Atlantli eldn of thi lethraua. one at 
been doite on the ronatrnctlon of Che Panama Canal larieat maaa of maaonry of any kind whalaoerer hUh- Pedro Mlmiel and two at MlraHoree on the Pacinc 
nioaaaa ri ly appeara more or lean confuaed and chaotic erto ptared la a alnKte enilneerlnR work of maxnl- aide, and the rreat aplllway in tho cmtcr of Ihc Qaliin 
Althoach over one-half of the eacavatlon haa been com tude It in qoeationable whether an exception would dam for carrying off the aurplue watcre All of tin- 
plated, very little If any of the prlam of the canal have to be made even in the caae of aome of the famoua lotka will be 110 feet wide by 1,000 feet long ullh a 
baa been excavated to Ita flniabed dlmminlaiia, and the maaonry aquedneta built In ancient Ilmen, and the depth nvi r the ailla of 45 fueL The three loeha at 



BnUdinx ennerete aide wall—Satan Spillway. 8a 

outline of the completed work la therefore Irregular Pyramid* or Urn areat Wall of China are not to be 

and ragged aerloualy reckoned In cnmiwrliion with dlfflcult hy 

Borne few montha ago, however, the work of putting draullc worka of the character of thoae on the Panama 

In the permanent concrete Htructuren began, and from (anal In the a<companying aerlvn of photograph*, 

now on thla great uork will begin to take on doOnlte which were recently taken on the latbmua, one I* able 


ahape and present visual evidence of Its moaalve and for 
permanent character maa 

The momnry worka will not only be the largest of crei 


for the flnit lime to gain some Impremlon of 
masalve cbaracter of the concrete and relnrorted- 
Crete stmrtnres the construetlon of which Is now 


m a scale of unprecedented pro|iortion*, I 


] spillways being ceoding with gratifying npidity 



through tbr 
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loKrapli of Uin raniHt In No 2ri at lh« ObxpUu astro- 
nunilquo, Slcuor Plo J^tuuiiAlli dlRciiiwoa tho probable 
tiKotinlfr bulwwn the Mirth and the comct’a tall In 
May iiMt At 10 A M ttlMT) on May 18th the 
umiMt will paHH the dearendliia node of tte orhil, while 
till i-arth will pane the name point 1 iKhUwn hnum later 
lor an Hnioiintcr between the tall and the earth to 
tako plate. It la shown to be nereaaary that the latter 
aliould lie £2,100 (KlO hllometera (13,712,277 nillea) lonn 
anil that lu breadth ahoiild be atirh that It eatendn, 
fniin Ita ax la earthward, 400 OiM kllometera (2 48E,&I>0 

Ihii art omiianylna ihart ahowa approximately the 



Hide of the < hannol 
The annd la hroiiKlit from Nom 
bre dt Dina, alaint 40 mlloa alonK 
the poaHt from t'lilon It la taken 
irom tliii Hand pita by rlamabell 
hiltk< la, loaded Into iteel barfiea 
and laken lo Oatun, wberv It la iin 
loaded by a pmeesa aliiillar to tliat 
of unloadInR the rniahetl rotk The 
rnmeiit la now la-lnR abipped froiii 
New Yr-rk At Colon the foment la | 
tranaferrcd lo harRea and taken via 
the old Front h channel lo (latun The alnloewi 
and unloadod to the attirnffo yards 
The rock and aand atoruKn plloa 
hare a tapaclty of about ilOUOOQ cubit yarda, while the 
iwment yard at rominodatca about 100,000 bairela 
From these atoraRo bulldInRa. the rock, aand, and ce¬ 
ment are delivered thrniiRli valves to (.liarRlng tans 
runnlnk iindornealh Theae cara, whith are olcctrl 
cally operated, earry the niaterlala to llio ronerolt 
rntxInR marhluiiH located niArer Ihu locks* vile and 
dlachans It dlri>rt to the macblnea Alter tho ton 
Crete la mixed. It la duoaimd Into bntktta aet on flat 



The alnleewaya, eUi., far rapldlf emptjing and flilinir the looks ai 
VOODU roul TOM OATOM LOCK OOlTSinTf, 


The Oerladod Maaea la Coal. 

Prof 8 W Parr and Mr Perry Parker of the llnl 
leralty of Illinois have made an elaborate study of oc 
eluded Kaaea In coal, whith la publlahed In a bulletin 
recently tsaued hy the unlveralty As a reanlt of their 
work It aecma that two aettvo procesaea are set up 


lo position on the locks under conatrucllon 
The Reneral principles uimn which the plant a 
locks on the Pacific aide la dealRned are Iho ear 


n aboorptlon of oxyRun There can bo llltle queatlon, 
loreovor, that tho altorntlona proceed almullaneonsly 
'here art' preaunt In the Raacs from all the samploa 


thoae employed at Ualun, the mechanical detail! have of fresh drllllnRa, notable quaalltloa o 


been varied to meet the local tMiudltloni Inx from 18 per cent to 86 per cent of the various rob 

Tho latest report of the work, namely, that for He- tolumea. At tho aame timii tho oxyRen present drops 

cember Lut, shows that durliqi the munlh the total In a very poaltlvo maUDer, In aoroe cases even reacblnR 

work of excavation amounted to 2,618,66*4 ruble yarda the vanlahlnR point. That this tranaplral Ion of rssos 
and that tbs total canal excavation of all kinds la Interdependent and is of tho nature of an iwmotlo 

amounted to 2,811 (81 ruble yartla Tbs material exrhanRe ran hardly be aSInned as on explanation of 

placed In dami, mainly at tho Oatun dam 

amonntod to 340,6lfl cubic yards, add diir p- ^ --jj-t- 

liiR the month B7,28fl cubic yards of con- " - / 5 / 

rrsis wore built up In place / / --m im ‘ 

-—«•»<"- afl / 

HALUT'fl OOmt ( ^ 

Some InterestlnR measures of Hsllvy’a fit ' • 

comet, mads with the mltromcter of tho y \ ♦ j, ' 

Yerkes 40-lnch refractor, are pnbltshed by > \ • 

Prof Barnard in No 605 of the Aatronoml | 

cal Journal IVItb this large telescope the aries ' * pmoes ' 

comet was quite an easy object, and the n ‘ 'll * 

meaaurea should be good, but, as Prof Bai^ - o ■* •• " „ 

nard aiiRgnata, the edges of such a nebulous v .•rw o,.ig "T*'. "• “* _ 

body are not caay to acl on ^ ^ ■ 

The incaaiiriie cxinnd up to Novunilirr Snth, _ ^ p * •» *' i 4 . 

IflO# when the estimated magnllude was / ""‘'t 

ubimt 111), and tho comet showed a conden t " Ji 

gallon of Bomo 7 Im hci diameter The dlam ‘ ' cetus ..— 

eter of Iho whole object was 41 Inchoa, and -—————— 

pusalbly an lU-d' lined nucleus was aecn, but AVr&Uirf PATH Of UUIT’S OOSIT TIOX JAXOAXT ttM 

tlila feature was very doubtful From Bep- AnOi 8tk 

Icnibcr 17th lo November Jlth the measured 

diameters rmliiced to milca ranged from 16,400 to the phenomenon On the contrary, there teems to be 
■ 200 iiillee tin mian being 13,800 mllee, or shout IH wldence thst the gnseB operate Independently of each 


j;p;W I SjWSSi&SSbSSS. S ' 


lI the Iht ember 1900 mcollUR of tho Roynl Astro- In the esse of onmplee of mnreh gns the exudntlon 
nlcal 8otlei> reported In Vo 418 of tho Observe of OH, seems to have spent Iteelf In thoae samples 

' the Aslrnnomi'r Haynl annonneed that a photo- held In laboratory oontalnen for twro yearn. In no 

t'h secured with the Reynolds reflector at Helwan, case la there evidence of tdrther liberation of this 

AiiriihI 24tb flhnna ihe rnniot*! Image, iti position gas, oMn with tboraugh appltoatlon of the vnennm 

cea within 0 128 in R A and 1 7 min In d«1lna- An evScnatlon of the gnaea from two-year«]d samplea 

1 with the iinsltlon laleulated from the Cowell ahowa no marsh gas preaenL The completion of this 

orrected hy the QreenwUh abeervn exudation would seem to be reached after two months, 

ling and Knox Shaw are to he eon- though It la well to note that by forring, oa with a 

upon aecuilng the flret known pho- vacuum, the two-months-old sample may be made to 


yluM more methane, though lu relatively mall qnan- 
titles. On the other hand, tho avidity of tho coal for 
oxygen seems to be pronounced at the very bagtnalag of 
the exposDTO of the freohly-mlned material, and white 
there arc a number of coses whore n certain agroa- 
meat seems to exist between the In-goliig and the out¬ 
going marsh gas, still then arc more cases where the 
absorption of oxygen Is prononneed wlthoot any evi¬ 
dence of marsh gas being preeent In all cases the 
oxygen nitrogen ratio ahowa a iMMltlve diminution of 
the oxygen Irom the normal ratio of approximately 
1 to 4 with praetlcally no evidence of marsh gas being 
prneent It scoina fair lo conclude, for the present, 

tinn, at least of a atrlctly chemical 
nature, between the exiutetton of 
marsh gaa and the absorption of 
oxygen 

Again, the liberation of CH„ 
while very acllve In the Brat few 
days after removal of the coal from 
the ground, diminishes in amount 
quits rapidly till, after tho second 
month, there Is very llltle of this 
gas in evidence The activity of 
tho coal for Oxygen, on the con¬ 
trary. acems to be of longer dura 
tion SamplM rollectsd June lat, 
1B06, were tested In May and June 
1908 There la marked absorption 
of oxygen In the sample after two 
days* exposure In the flask to nor 
mal air, while in a second, with 
live days* exposure, a still further 
reduction In the oxygen ratio with¬ 
out accompanying evidence, also, It 
should be noted, of marsh gas, was 
obtained A marked avidity (or 
oxygen was shown after two yean 
from the time nf collOLtlng 
*Thvsn facts have n direct bearing 
rninsnal slie. doiBrioratlon as mib- 

Btanl tally deflnlng the limit as to 
tlmo of that form of alteration 
While varying somewhat In dUferent coala, the loss of 
hydrocarbons for the most imrt Is prsi tlcally complete 
at the end of two months Tliese tacts have a hearing 
also upon the matter of weathering, and IndlrecUy 
upon (he matter nf apontanooua combustion Tha ah- 
Bonitlon of oxygen Ir iindniibtndly closely ansoclated 
with both of these phenomena The atudlcs upon the 
weathering proceasua tnlnclde with tbeae studlM In 
gases, namely, that In all probablllly this low type of 
oxidation extends over au Indeflnlte length of time 
Moreover, 


taluoa, the conditions are favorable, as, tor example, 
for bringing about a very rapid combination with ozy 
gen upon an Increase of temperature 

How far this absorption of oxygen la a rhemlcal 
reaction, or low combustion resulting in CO, and H,0, 
and how far an absorption Into the molecular struc¬ 
ture and composition of coal must be left tor study 


III tho Museum of the lAUvre In Paris Hoa a collar 
nf poarla at the point of aeatb' Its dcalb- 
gr— bed la a plaque of velvet, and It la the large 

collar that was part of the personal estate 
>, of Thtera and once belonged to hte wife It 
Is simply set and hsa no artistic value. Its 
,, material value, however la estimated at 
960,000 It conalats of 14E pearls In three 
rows, the total weight of which is 2,087 
grains, tho three largest pearls of tho col 
lar wolghtng 36, 39, and El grains respec 
lively. This collar must **dle**, every day It 
loses another degree of Its luster, and In 
the couru of the present decade It will ■be¬ 
come as dingy as a much-worn wreath of 

WhyT Because pearls keep their Incom- 
Iff f parable sheen only when worn by women 
and come Into habitual contact with the 
gentle, soft, and warm skin of the wearer 
When, for Instance, Queen Augusta died It 
n was found that her magnlflceht strings of 

pearls were likewise In a penistcat decline, 
and (or the reason, Indeed, that for many 
yean she had not worn them on her bare ne^ (which 
fact was explained by her age) but only around the 
fabric of the neck of her wolsL At that tlma a treat¬ 
ment of baths in aea^rator was presertbad tor them 
by oxperU, and (or several months, nndsr obvlona 
necessary preeamfanif, they were sunk into the see 
and thus recovered their old luster 
When, for Instance, n cotter of paorte is taksn from 
the naok, where, subject to a temperature of 40 deg 
C. upproxlinately It has tela (or haan. and te laid 
upon tha marble plate of the dre u r, whfadi u per¬ 
haps only 10 deg. 0 warm, It (aela, so to apaag, a 
(Ooaeiuded aa pope (71.) 
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C 0 rv«et» 0 ttdntca 

■X. unizux’iraoBLUi. 

To tba BUtor o( the Bcikhtimg A.umcAn 
Toqr Qomipondeiit who reDllw to 017 problom r?r 
lhiBl7 bto not itudled the question very rUisely 
Then U ■bsolntely no doubt ns to the possibility 
of tbo sotatlon for taklns any slnsle number, It Is 
qotto trMeiit that the retnalnlnR 14 numbers will 
make 7 palra, nOLh one of whirh wllb the taken num¬ 
ber tomlBf a different eomblnatlon of throe What 
ono nOBilMr la capable of doing, every other la like- 
wlaa. 00 flat certainly proves that T combinations as 
told aro poetbla The question is, how can this or 
any otbor q|ttllar problem be worked out without a 
hapluuard B^ftlng till you got the solutionT 
Find thakg^sten The problem la all right 
ItaW TMlcIty Hsbhav a Rieokhei. PhD 


) In dead weight would sink the 
even lower In the water A 
previous letter appeared In year tasoe of August ISth, 
1908, and slnoe then changos of this character have 


< takes up 


OMUHraTioii or a ntTioi ix tuoht 
T o thg BdMihr of the BcianTinc AMiairAii 
I ban ig|n no mention In the newspaper of the 
motaor tbab-hll weat of Coriington, North Dakota, on 
Jannary lOth. it was seen for seventy miles aonth 
of atreo l or. North Dakota and passed over ns with 
groat apaad. U burled Itself six feet in the ground 
about sevwaty miles north of Streeter The heat pro¬ 
duced wag so great that for forty-eight hours no one 
could approach it cloaely notwithstanding the fa<'t 
that the ground wss covered with snow and was 
frooen to a depth of fu\ir feet When the meteor 
paaood OYor our hoads from a southwosterly direction 
to nortbaoat, it shone most brilliantly The nolae 
which It produced can be likened only to that of a 
very buga cannon ball in flight The diameter of the 
matoor la C6 incbus It has bi-en taken out and aent 
to BUraarck J J Roir 

Streeter, N D 

■OKI mAXOI AVIKAL nmiROTA 

To the Rdltor of the S< lanriri) Amesicas 

Two Items In your science column of January 8th, 
1910, Interest me That about the return home of the 
kitten and cat beoauen thorn are scientists In your 
own city and eliiowh<ire who have held doggedly that 
the specIM arnse of this wonderful ability to go back 
home Is not a ap4>clal sense but the result of some 
sort of observation, althnugh the rat may be blind 
folded They even (tslm that homing pigeons And 
their way bac k by obs* rvlng ‘ the He of the country ’ 
While this instinct Is by no means untiring, and Is 
duvulopctd to a mufh greater extent In some Individ 
uala than in others, there sc-ems no Jiietincatlon of the 
denial to these lower creatures of a faculty of art(<n 
lailoD or traversing whlrh man iKwseasos In only a 
amall dugn-c There are many Instances where tho 
return has been made over a route very different from 
that of the outgoing Journt y and could not have been 
Influenced by the topography, even If It could have 
been ubiorved 

The other Inetame is that of the magpie whlrh was 
fond of nibbing tobacco and He ashes into Its plumage 
as mentioned by the writer in Kosmns This Is of 
Slterlal Interest to me bcMausn I had made a similar 
observation on a hlnejay—a relative of the- magplo— 
and had never so far been able to confirm It from 
any other saun-e Fortunately os long ago an 1899 
I recorded it In my little book "The Btnry of tho 
Birds" (Appleton) from which I venture to quote 
"I saw him (the Jay) engaged in tho walnut tree 
one day in late summer In a manner thal made me 
fear that his bath had not boon sufllrlenlly effectual 
He evouM pluck off a leaf, lift his wing and rub It Into 
hts plumage I saw him do It repeatedly, and since 
nalnut trees have a pungent odor and an dlsagrec*- 
able to Insects, 1 feared that he had some guests that 
he was trying to get rid of If this theory should be 
correct here was a case of a bird using perfumes 
with at least good Intentions" (Pago 843 ) 

It is well known that doge and other mammals will 
rub their bodies Into or against something that Is 
strikingly odorous, for tho sake of the perfume only 
In which they seem to delight,' but these two are tho 
only InatancsB that 1 know at where birds are rs* 
corded oa doing the same. It would be Interestliig to 
bear from any ether fnstanesa—If there are any, ■■ 
Is likely Jahxs Ncwtoh Basort 


To the Bditor of the SiusMTirio AjtmcAir 
In a letter to the Beunnne Aiisiioa> of Beptember 
Bth, 1908. a oomqMndent, Mr A. B Wingfield, ng- 
gested the rearming of our "Ccmneotlcnt" close of bat¬ 
tleships with (onr IS-linb gnus in place of tbe eight 
B-lnch that are now carried In the main battery of thla 
type. The Xditor’s comment at tbe time waa tbat the 
greater weight of 18-liicih gtm emplaeemeBU on the 
beam would neeesaltate too coetly stmctnrnl stimigth 
oninga to Joatlfy tbe change, that tho (-Inch armor 
protection would bo too light tor these empiac jmenU, 


I know that if the t 


Ibis msiter, lu Influence will be brought to bear 1 
naval men, tbe object In view, of course, being to 
make dreadnoughts of the "Oonnccticut ’ lytw and 
ecml-dreadnonghta of the ‘ Ocorgla" claae. The younger 
offleers In the navy whom I have questioned In regard 
to this matter are unanimously In favor of Ibuiu Im 


As armed at present, the “Donnertlcut' and "Goor 
gla' rlasooe are not aa efficient as a comparatively 
small additional expense could make them, and In 
view of the conceded supt'rlorlty of the all big gun 
type of ship. It seems worth while to consider how It 
would be possible] to so roconelrurt the above types as 
to make them morn formidable against dreadnoughts. 

The pre-emlneui funitlon of a battleship Is to con- 
re ntrate the great eit efficiency and power imsslble In 
a single veesiU The armament of the "Connecticut" 
class consists of four 18-Inch eight 8 Inch, 12 T-Inch, 
and twenty 7 Inch, of which four 12's, four 8's, six 7's 
and eight as can lira on braadslde Thu "OeorgU" 
tjpe mounts four 13 Inch, eight 8-lneh, twe.lvr 6-lnrh, 
and twelve 3 Inch, of which four la's six 8's, six 9 s, 
and six 3's Are on broadside Now to converL thesu 
ships to dreeadooughls It would bo necessary to mount 
one 12 Ine h guu In plne-e of the two 8 s In eatb of tho 
beam lurreU keeping the emplneoments as they aro 

Aa the 7 Ineh guns am loo sniatl for battln ranges 

and too alow for torpedo defense they could bo sub- 
elltnled by the S-Inch rapid Ares which are now being 
mounted on all our new dreeadnoughta With say 
eighteen of those and a few more 3 ponndera in plaro 
of tbe present twenty 3 Inch gnns, the change Is com 

Iilele and you have a veesel the equal of the "Michi¬ 

gan ' type which are really powerful dreadnoughts on 
a "Connectleut' dls|ilac-e.mi nt 

In the "Georgia' class the earns renovations could 
he made, except tbat the four Buperi)08i]d 8's would 
have to bo ntalned and the six additional fl'a omitted 
The 'Idaho' and ''Mlsalaslppr could be similarly 
treated Under this arrangement tho armament of 
the two classes would now be "Connectleut' eight 12 
Inch and eighteen Much with a braadslde fin> of six 
12 n and ntno 5'8 ''Georgia" six 12 Inch, four 8 Inch, 
and twelve B-lneh with a broadsldu flro of live 12 s, 
four 8'8, and six fis Thc-n onr two ' Idahos, tour 
'Georglss," six "ConnectUnts" two 'Mlehlgans" and 
two "Delawares' would mount 124 12 Inch guns In 
stead of 84 as nt present, and would practically lie a 
dreadnought fleet The bcineflls from these chnuges 
are os follows 

1 A homogeneous braadslde giving greater lun 
c-entratlon of Are at battle ranges 

2 A simpler system of spotting and Arc control, 
wllb only one range to get and only one rnllber of 
gun (excepting tbe four ‘Oeorglaa") tn the inuln bat 
tery 

i A greater efficiency of ordnance reeuUlug from 
more uniformity in ammunition and eonsequenl speed 
In handling 

4 A better organtxation for and the quicker dellv 
ery of shell 

fi An oiipurtunlly offered to hold former 7 luib gun 
crawB In r curve for turret crews 

6 Tbe L Inilnation of unwieldy and loacLurab mid 
die batterlee with largo crews nocevsary to their serv 
Ire In expoac>d irasltlnns 

7 A smaller number of iiion In action at the Hume 
time and behind beavlccr armor (L e, turrela only! at 
battle ranges 

8 An Increase tn tho efficiency of torjiedo dc-fenie 
by a gun more practicable In every way thnn the old 
caliber, which was ineffoctive at 3 lOO yards and re 
quired tbe eame number of men lo handle It 

9 The lightening of the armor belt and bringing 
H higher out of the water, where It bvlongs 

10 The placing of the entire main battery behind 
turret armor 

Now os to tbe coat For one battleahlp of tho "Con 
nectlcut" class to be Improved os shown above, the ex 
pense would consist chltOy of the price of four 12Inch 
and eighteen B-lnch rifles, and the remodeling of tbe 
8-lnrb turrets and handling rooms The G-Inch guns 
could occmpy paelUoDs behind tha old 7 Inch barbettes, 
on tbe gun deck the 7 loch caaomenu (slightly en¬ 
larged) on tbe main deck and new mounts for the 
supentmeture I do not believe that the structural 
part of the ship would need strengthening in any way 
Moreover, all these discarded nights, sevens, sixes, and 
threes could bo mounted on smaller erulsers, where 
they could do the work required of them, and thus 
moBsy on new construction could be saved 

I think that you will agree with me In saying thal 
with those improvements madi our pra-draarinoiight 
type will not only possees far greater efflflcney than 
they do BOW, but oloo that they will be able lo stand 


In the flrst line of battle with future dreadnoughts 
The real queetlon Is this Is this greater offlrienry 
worth Ha oeatT In vlow of the sllglit difference In 
the ooet of maintaining In commlHBluii a "ronnecti 
cut" and a "IK'laware,'' I think It 1m and tht Scihv- 
Tino AMKaiCAN can do a lot toward making theso 
paper ehangoa realities. lUsoin ,M Ktvwan 

Brooklyn, N T 

I In publishing this Interesting sliicb of a miith 
mooted question, wo would point mil that It soems to 
be tbe unanimous opinion of naval men In all navies 
that the re-arming of lb< older ships does not |iay, 
that all appropriations for (onstructlon should bo put 
Into new ablpo. Such changes os are suggested above 
would Involve enormously costly structural work on 
the hulls There Is no room for 12 lutb guns In the 
8 Ini h turrits —Rn ] 


The piibllsheTs of Iht Burwirn AursKAV have 
Issued a new catalogue of the Huentier AiiraicAs 
Bi’rrijcMKMT in which 20,000 articles are listed Many 
of these articles have beeu (ranilatcd from foreign 
publlrallons which are ordinarily Inaccessible to Bng- 
llsh-spoaklng readers Many of them also are papers 
rend befora the learned selentlBc soclotloe of the world 
nod accessible only In a few large pnblli libraries 
The articles are all carefully Indexed so that the heat 
Information on any partleular sclenllflc subject may 
be found in a few minutes. Tbe catalogue will be 
Bent gratuitously to all who apply tor it 


'The < arrewt aapplewunt. ^ 

The puiTenl Hni 1 lyiirNT, No ITHl contains some 
remarkable pictures of the Seven Wonders of the 
World, together with a good article on them "The 
Practical Utllliatlon of Insett Parasites” is the ilOe 
of an artlile which will Interest the farmer Another 
lustallmenl of tho Munrae and Hall paper on "Cotn- 
biisllon and Exploelun, a Primer on Rxploelvas for 
Coal Miners’ Is published Home new uses of paper 
are dnerrlbed Mr D A Arthur lonlrlbutee an article 
on Chinese calendars Since the Chinese hare Just 
I blebrated their new year, this article cornea out with 
pertlculnr tlmellucss II A Humphrey's paiier on an 
Internal-combuslloii pump Is concluded Ismiiardo da 
VInri, (lerbapa the only truly all-around genius of tbe 
world. Is the snhjeit of an excellent article by EMward 
P Duffel The Wright lojunctlen Is snmmarlsed and 
Illustrated 


Cwmete IHie to Betara Tivb Year. 

In addition lo Halleys, two other comets are due 
lo pass through iierlhellon this year Tbe first Is 
known as Teiniiel g si'cond periodical comet, discovered 
In 1873 July Rrd at Milan Its period is about 
years, and It was ra-observed In 1878, 1894, 1899, and 
1904, makluR Us is-rlhellon passage, on tho lost oecn- 
slun. In November. It ebould tberaforo return this 
(oming spring D'Arrest’s lomut, discovered In IHfil, 
Is the second object, and Is due to return during the 
summer of this year Its period la about 6V4 years 
and It was re-observud at Its return In 1867, 1870, 1877, 
IN9U and 1877 but It escaped ofaeefvation, being un 
favorably plat ed. In 1903 

Mr liynn, who gives thnw iiartlculan In No 418 of 
tbo Observatory also recalls noma of the historic oc- 
curnuiee which bavo colnilded With the rutnrni of 
Halley s rorovL 


The BelrDline Aaurlraw Fourth MwMMlaa Book. 

Tho rtaders u' ihn Ui iwTirii Ahfbicas have hardly 
forgotten the HinsriMi Auebu as s Prlw Competition 
fnr tho besl simple nxplanallon of the I'Tmrth Dlmen 
hlon The prlM of I",00 was sw unled In Lieut-Col 
Oraboni Utnby Fitch. CHA Hie eesay wns piihllsliod 
lu the aiitiTiEii Amlricax for July 4th, 1»0'J and 
tlireo othirs whlih were ac< orded hnnorablu mention 
ly the Judges followed In sncccsslve Issues 

It seemed to the Judges thal of the 246 essays sub- 
Diitted, a certalu number sbnwtsl more than passing 
merit Inasmuch as the popular literature on tbe sub¬ 
ject Is by no means extensive, the publishers derided 
to lulrust to Prof Henry P Manning of Brown Uni¬ 
versity, one of the Judges the task of wli-itlng some 
of tho best coiitrlbutlonB This Prof Manning has 
done These essays together with the essays which 
were awarded tho prim and honorable mention, are 
110W piibllshod In n hook which has Just been Issued 
by Muun g Co publishers of tho 8< irvTirii Amvbican 
A n plaborule Intrislui Hun Is provided by Prof Mao 
ring. In which he critically and yet simply dlwiisses 
fourth-dimeiislunal geometry and gives an I'xcollont 
hlbllngraphy on tho subjeit The book sells for $1 60 
end lan b" ordered through any ncwsdoaler or book- 
sellor 

Thu deepest coal seams mtned In America Ho above 
a depth of 2 300 fret some of the coal mines In Eng¬ 
land are developing seams at a di-pth of 7 000 feot 
while coal mining Is Tarried on ui a depth of about 
4,000 feel Id Dolglum, 
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The Heine near the mint. 


The Inundation of Parle made many of tlio etroota ahould have atood In a lake for daya and daye without Oennevllllura. Its community of 10,000 persona was 

rf that meIrnMIe an uavliablo aa the ranala of Venice auSorlng Injury Many of the hlatorlo bulldlnga of driven out by ten feet of water 

The hlgbiwl jiolnt reaihed by the water waa 31 feet Parle were flooded, but fortunately the art treasures Paris may now be ronsIdrrtMl safe from water, bat 
t Inches above the normal at the Punt Hoyal Not seem all to have been pronerved with little or no the danger from sickness still prevails The stench 

since the hlslurh flood of lOiri has Paris been visited Injury When the saturated ground dries out and con> of the stagnant water and of the drowned anlnnls 

b) auih an Inundation On January 20th the waters tracts, it may be that some of the buildings will settle will undoubtedly continue for daya The PUrli health 
began to fall, and the city for the first time began to and possibly (Ollspse The Ivouvro, slthough flooded, nutborltlss will find dlBIriilty in coping with that 

fsel sste Kven as It was, the Heine waa swollen to waa still able to servo Its function of bousing Its prire- situation 

tlilrty tiuies Its ordinary volunm and tho current raced h>ss iwlntlnga and Its atstues The great ahops muld The actual cause of the flood baa not been tally 

to the sea twenty times fastor than usual The bunks not be opened on scenuni of tbs water The tamoua revealed Borne explain It geologically by arguing thnt 

have been overflowed for from half a mile to u nilhi 'theatre Kran^'als nttll gave Ita performantes, but It tho basin of tho Belne had become saturated during n 

on either side That vssl and wonderful sewer system used isndlos as U did hath In the days of MollSre mild winter, rbaraclorlied by heavy rains and Ilttls 

which flgurra so drainatUally In VUtor lltigo's 'I<es It was but natural that the Obamher of Deputlea evaporation It will be safer before accepting this 

Ulncrabtea and which has been dwelt upon time and should have continued Its sessions An exhibition of theory to await the Investigation of the municipal 

time again in every guide book of I’arls, nnd that fright on the imrt of the legislators would undoubtedly engineers. Only when the floods have subsided and i 

Intricate aystcui of subways which handles the vast have heightened the publk terror As It was, the careful examination out bo made, will the full meosvta 

tialllc (if Paris, have both played their imri In this members were ferried acrons the square to the ibsm- of the disaster be ascertained Tbn accounts of bnrst- 

istastroplic They served as roodults for the flood her The old Latin Quarter and the Champ de Mara, Ing sewers and subwajs and cavlug streeta point 

Hugo os they are, they were unable to oo|io with tho the Hue Huyale, the Roulevard Hauaamann, the Place ludubltably to tho neceoslty of reconstrurtlng much of 

liirbuleut waters Pavemrnla were pressed upward, do la Concorde, the Champs Elyseds were swamped the famed Parisian sewer and subway systems. It 

and the water bubbled up Into thu streets Apprehen Naturally the subways suflered heavily Only the will probably bo mnnUii before Paris will condnet 

slon waa felt for the safely nf the mnnunienti of thu Hare du lord teems to have escaped. The atatlon of business as It did before tbe flood 

T’reneh capital, an apprehension whh h Is not yet SL L<axaro seems to have sulfered moat severely As Tbe engineering aspects of the flood have been aiif- 

Ktllled It seemed almiist certain that ihoir foundar It waa, the suburban treffle won entirely cut off, so that llrlently dlstiused In our editorial of February Bth. 

tloas would be sapped It siwahs well for (ho work of tho sparing of the (.are du Nord aerved simply to For that reason (be results of this Parisian Inundation 

Kremh englneera that none of the twenty four bridges give the frightened popolsre a place of questionable aoed nut here be dwell upon again It la clear that 

that span the Heine was carried away, and that It waa refuge Fortunately the waters rose so gradually thnt either tba channel of tbe Belne muit be widened by 

found necesaary to doac but eight of them On the the Inhabitants of the aeweTS (the theme of many a dredging, by the removal of river plora, or by tbe 

ether hand, thcae bridges undoubtedly helped to dam thrilling kYench short story) and of tbs basements Inordinately expensive construction of an artlllolal 

tbe waters and to aid In the i lly a Inundation It nnd subcellars of Paris ware able to escapa Suburban waterway around tbe city, a waterway which win 

apeaks well for tho archllpcts and nmsons of tho towns lying somewhet lower than the city bare snf- serve the purpose of diverting tho surplus of the Seine 

middle ages that the famous Cntlicdrsl of Notre Dame bred The breaking nf n dyke completely Inundated In time of flood and of dleeharglng it below the dty. 
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Tift IMal aroft of tho poat boga and moon of Oei^ 
mat la awa tbaa 8,000 aqnan mllea, of which about 
two-Otam an altoatod in Hanover and Schleawi«-Ho>- 


oC an altampt at reclamation, which la being carried 
on with gnat aklll and energr, thooA untortunatelr 
with a degree of aecrocjr which makea It diffloult to 
aaoertain the azact tacta, although the undertaking la 
of thftgnaOaat and moat genenl Importance Tt la 
I oatafiflilal not onlj to raclalm the moon for cnlU- 
vatlga add'Oettlement, but alao to mahe them the 
aMT^ of an c r g y which 
wm ongflgr electric eur- 
reavifir^iefh and power 
to t liiiW H»l|nimig regloa 
wttlK^jMnn of thirty 
mOtt. Moatrlc light, thua 
oMaiaa^ tt- already anp- 
pHed to ■ndett. ¥ 


on an Inland In the bog at tho IntanaoUon of two 
main roada. From thta point wlrea, anpported by 
polea, radiate In all dlrectlona, lupplylng light and 
power to tho whole country for many mlloa around 
I canal la bordered by auvcral rowa n( polea 
and wlroa, one for the telephone, another for the poat- 
digging and agrloaltnrat machinery, a third for the 
hlgh-tennlon altemating-rnrrenl long'dlatancc lorvico 
Current waa to bo nupplled to the aurronndlng cities 
In November of this year Tho station la Miiilpped 
with two steam turbines of 1,800 horsepower each 
The great plows used for the excavation of the tanala 
have long been driven by electricity Thn peat dug 
each day la compreaaed by electric prcaaea Into 4,000 
blocks, whicb wben dry are need as fuel in the contra] 


r nae in various Indna- 
lea. nta district to be 
d Uea between the 
I canal on tho 
north and (he Nordgeorgs- 
fehn canal on the eouth, 
betwaan which a connect¬ 
ing eantf will be con 
atmetad, Short canala will 
connect the system with 
the eanala of the older 
moor eolonles to tho west¬ 
ward. In all, 38 mllea of 
naw canala will be re- 
gnired Their conatruc- 
tlon will necessitate the 


aoraa of moor, from which 
It la estimated that nearly 
ISO million cubic foet of 
paat wlU be obtained If 
this work were done by 
the old Dutch method, the 
canala would not be flu- 



when dried will famish 11/3 million tons of fuel peat. 
Thla amount of fuel alone woold supply the central 
Btatlon, producing live million kilowatt hours of en 
ergy for ilxty-alz years On each side of each canal, 
a strip 166 feet wldo Is to bo cloan>d of peak for culti¬ 
vation and settlement The peat thus obtained, added 
to that obtained from the canals, would enable the ca¬ 
pacity of the station tor the duration of Ita charter to 
be tripled 

An Idea of thn coot of the elcclrlr light and power 
thus furnished may bo gained from the cnntnicr re 
cently ooncludod with the town of Baul, in wblih the 
price of lighting current is flxod at about lu lenis 
and that of power current at 6 cents, per kilowatt 
hour At these rates a 16-candle carbon Incandescent 
lamp or a 40-candle metal 
flloment lamp would coat 
about cent per hour 
and nn nrc lamp from i 
lo 8% cents |H>r hour ac¬ 
cording to Its londle 
power Thus the Frlodc 
burg bogs are to be ntll- 
laad as a field for colonl- 
lallon, as a sonreu of light 
for tho surrounding noim 
try within a radius of 3u 
mllea, and ns a aheap and 
Tellable eourre of ivower 
for all tho cltlea and farms 
of Bast Friesland. Al¬ 
though all the hopes which 
have been built on the en 
torprlso may not be ful 
filled. It Is already cerUIn 
that the reclaiuatlan and 
cultivation of bog Isold 
has entered upon a new 
and promising ntnge of de- 
vp|0|imenl In consequence 
of this application of elec¬ 
tricity It must be admit 
t«l howpier, that on the 
Frledeburg moor the con 
dlllons for reclamation 
arc oapci. tally favorable 
Tho land Is In general 
level, and It ban already 


the great I'nria Hood. 


and smuotbed by bnrolng 
The roads through tho 
moor are already bordorod 


Uhed In several decades, during which period the price 
of peat, nlraady very low In this district, would oon- 
tlnus to decline Both of these dlOcullles wore 
avoided slmultanooualy by the adoption of electrical 
methods, by which the work of excavation fi carried 
on very rapidly and supplies Its own fuel In the cen¬ 
ter of thn moor Is a boiler plant, which consumes peat 
szelualvely The problem of course, will be still more 
shnpllfled when a method of producing electricity di¬ 
rectly from heat Is developed 

The first settlers established on the Frledoburg moor 
will carry on what Is known os surface cultivation, 
and will at the same time gather peat, which they will 
sen to the electrical company, the charter of which 
mna for seventy five years. Aa the high moor Is thue 
ent down the method of cnltlvatlon will be gmdnally 
changed to that which Is employed In the low-lying 
moors of Holland 

All of the energy Is supplied from the central power 
atatlon of the Slemena-flohnckert Company, situated 


station lo the ass k< ncralors 40,000 cubic feet of fuel 
gas and 30 pounds of ammonium sulphatu arc obtained 
from too pounds of peat. Thu toinbustlon of this 
quantity of fuel gas gomrnlce 273 horse po«<r hours 
of energy, wbllu (ho sale of the ammonia compounds 
pays a good Interest on the mplial Invenird Con 
tracts (or supplying light aud power lo most of the 
snrronndlng towns and cltlea have already been 
signed. The duration of tbe contract In moat coses Is 
forty yearn, while the i liarter of the Blemens Brhuck 
ert Comiiany a 111 remain In force seventy five years 
Tbe area assigned for cuirivatloii and settlement com 

prises about 17 000 acres The digging of tho canal 

requires the pent lo bo romovod from a strip about 

100 (eel wldu, so that the construcllon of the 18 miles 
of canal will Involve the stripping of 800 acres The 
average depth of the iieat feet Deducting tbe 

superficial straloin of 10 Inrlies, which la rompara 
lively worthless, the digging of all the canals will 
produce about 347 million cubic (out of peat, which 


with rankly-growing graoa 



Commander Robert E Peary has been made a roar 
ulmlral of tbe hlghcsit grade and with maximum pay, 
so far as tho Benatc lan an-auipllsb such recognition 
of bis services The bill recently Introduced by Sen¬ 
ator Hale was favorably reported from thu Committee 
c,n Naval Alfalre and promptly passed without ills- 
c iiESlon 

The bill authorises tbe President to appoint Com 
niandcr Peary a rt-ar admiral with an extra number 

and places bliu on the retired list An aniendincnl 

was adopted giving him the pay of a rear admiral of 

the Drat grade 

Thu lop noli h pay of a rear admiral In $8,000 a year 

and that of the same officer on the retired list throe- 

fourths of his ncllvc compensation Thua Admiral 
Poary will reccivo |6,00U a year for the remainder of 
Us life. 



TXk dllAT FASn nOQB. 
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Industrial Chimneys and Water Towers of Concrete Elides 

BYH. PRIMEKILFPLR 


liJinl dill rill I III riiiilil iHitlnii Ilf riiiluiy i hlninnyH 

l»iiil> (lirrmiit HyKtoiiiH In ^^lilih arniririil iiininiln 
li- Iiiiiilnyiil lull tiny all tinvi aomn prliimry form ol 
acBiroldInK In their doalKnn Thlii la th« undarlylng 
n HMin why thorn ihlnimya mnnot hi lunatrudid oinrH 
l■lll^lmll^uny mill rniililly Tlin niithml nl rnnHtniotlnK 
ihliiiiii\a Ilf 1, Ihiitlih Iiinliliil I mil rill lilwki la tlii< 
liliiiiMiiii iiF V Diiiiiiih Hii diiKliiinr mill nirliltml iiC 

I niHHi Ik ItilKliMii II Ih I iiulnilli iMii Ik III! Moiiili>}i r 

I I Klls iiNo or IIiiikniIk who riinilKln d ilm daifi and 
liliiitiiKrniiliB for lln lirrHuit iirlhli Tho ayiili'in 1 h 
iiuliihio for Ha kiiii|iIIi lly Iih hiiiiiU of form Ha cion 
limy III iiiKl, mill Ita adniiiiihllliy in rapid luUHtrui thin 

Thi> ililinniya nri llki nil nthi re In thnt tin > arc 
IoiiiiMiiii-d of Ihrti phiIh IIic roiiiidallon llic hnac and 
lhi> Hhaft Till Khnfi Ih furuiid uf rcliifuri oil inniretc 
of a apei lal di nlgn The 
form of I he him kn Ih Hhown 
In Mill uiiiiiiiiianyInK din 
Krani Thu numbi r of 
bloikK In each enurac a1 
uaya reiiialiiH the Hame, yit 
there iH a taper to tlin 
thininny They an plaiid 
In rcKiilar hnrlwjiital 
rourauB lo thi required 
height end upon tho top Ih 
placed a HiHilnl lapplng 
blmk of either iiiiiireli. 
taat Iran or luL Mloiie 

The bulldini work on 
a rough plat form and from 
the Interior of the alriir 
lure and eaih liUnk Ih n 
eolvid liy them ready for 
Ita partlcalar poettlon 
Two men are uaunlly cm 
ployed above In laying tho 
btocka, and two below lo 
hotel them to the platform 
The bloeka In each aiie 
reading eourae are pinied 
in the oppoalie dlreUlon, 
thnt la to any, all llin even 
eoiiraes will have tin iiaiii) 
dint lion and all tho odd 
eoiiraiH will take tho re 
Verne of Ihte In thin man 
ner, the Jolnliig of the 
hlwka of one coiirae 
where they do not meet 
Iierfcellv will ho mviri'd 
by the hlocka In the lounie 
above Ah ahown In thi 
diagram uaih blmk Iihh 
at one uf Ita lalixnil 
flea, a ‘ book' alinllar In 
the ahapr of the Hhr 
■ir " ThlH "honk” foniia ii 
hollow eiiBii whlih px 
lendi the full length uf 
the rhimney and of coiirac 
there will be jmit aa many 
of llieae hollow apacea aa 
Ihirt are nidea to the 
chlmnet Throiigli tin hi 
verthnl hiilleu spn. .-e iin 
plaied vertlial Iruil lude 
B, varying In dlaiiieler ae 
cording to the height of 
tho atrurturo At eai h 
lourae Iheae rode are tied 

or bound In the enuraea by I'-ahapod flat Iron yokea 
R Thcee In turn, are wired to a amall Iron rod 
D which la plated between the rouraea horlxontally 
and In a grooM made tor It In the lop of the blecka 

The pliielng of Ilm \>rtlin1 mda In the niwnlngn 
and not In the Hubatance of the abaft proimr forma 
an Important adinniagi of thla ayalem The rain 
fomment In ihiii kept nt a low liniperaiure, and la 
not aiibjeet to tho Injurluiin effwis which would arlae 
from uni'qiial expanhlon If tin hIcpI waa In the cen¬ 
ter of the maea Kerro < onen li la Indaatriictfble by 
fire an long na the tempi iitniri of ib-romimaltlon of 
<0111 rete (h not r«H( In il Pul II iiiiihI bi n ineinlieivd 
iliil allliiiiigh Ihe 1 IH nil II iitH of I xpaiiMloii of 11 meni 
lire till name, tin UM’lflileiilH of ■ ondw llblittv are 


v<ry dltfonint, and fracture la likely to arlae If, from 
thiH canae, tho tompemturo of tho Iron eieeeda that of 
the concrete Conalderatton of thla condition la eape 
dally Important in the eaae of a atmeture which la 
heated on one aide only, auch aa a chimney 
A clever Idea In eonnedlon with the dealgn of the 
bloika te that there la need for only three, or at the 
et, four aluw of hlocka tor the average Lhimney of 




oach auceeedlng ooium hai a d 

tavaroCthe 

chimney la obtained. As the longeat blotki ira mow 
throe feet In length and the dlatance aofOH tha aeml- 
clrenlar oiienlng about ala to eight inchea, It la peaal- 
ble to make a conatderable taper In thla aiannar Bter 
a Upor of IVi to 2 per cent, the ata»<iDf h 
ia changed every forty or fifty feat 
of roune, be laid with abaolntely no b 
one alie, only, of hlocka la uaed 
been conatructed on thla plan, but 
la not BO graceful aa tboee haTing a iWlll'fniir, 

The concrete hlocka are uaually madf'At oUm- 
ney alle, although they can of oonrae li|j(;aeWsg «t a 
concrete block factory, and thU may hejleonaBaleal la 
case there are aoTcral cblmoeyi undef'o 
in the aame diatrict The proportlona f^ tha oi 
mlature vary auinewhat, but thu uaual 'Bdxtim eon- 
alela of about fire parta gravel, three of ahM. And two 
of eemant Duat of alone ia uaed lometigfiaa, and haa 
given very good roeulta. From an archliwlnnl point 
view, the chlmneya conatructed with thla ayatmn 
preeent a pleaalug appearance Being thinner thnn 
brick chlmneya, they rlae more gracefully fhnn their 
liaaea, and yet tho atrength and aublllty vhloh thay 
actually paaaetg la at once 
■nggeatad to tte eye by 
the appearanrOM itnagth 
which la preadntad by the 
pralrnding rouhAad anglaa. 

A nnmber of tdiloinaya 
Bud water toweri have 
buen built in Etnrope nfter 
thla ayatem, and the two 
iihotographa presented In 
connection with thla art! 
rle show a water tower, 
and a combined water 
lower and chiinnay Tha 
water tower which la lo¬ 
cated III llcilc, a auburb 
of IlruaaelH Helgtnm, wlU 
bn lined In connetllmt with 
ihp Ittio expoaltlon to be 
held In that city The 
towtr and lank have a 
height of 14B fntg and the 
iBiler haa a capacity of 
2KO,ono gallona The itnic- 
luro te circular and la 
built entlnly of concrete 
blocks and without mold 
ing of any kind excepting 
that need In the building 
of tha concreto reinforcing 
atruta aurroundlng the 
bane of the tank proper 
The inildc of the Unk la 
liiillt up in praetically alx 
Hturlea connected by a 
winding atalrway Tbeae 
iltfferenl Iloora are divided 
Into Toema which wlU all 
be ociupled by englnoera, 
foTcnun and other work 
men during the expoaltloa 
Tbe atalTwaya are placed 
along the outer walls and 
the water remains la the 
canter Incloaed by a con 
Crete covering ot aquare 
croaa aertion 


Oil 


r«l4 WUI Ret 
Aflkel. 

It la often dlfflcnlt to 
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IBO feet high and with a taper of one to three per 
cent Thla te made poasible by tho following arrange¬ 
ment The molds by which the hlocka are made con 
slat of but throe caat-iroo platea, held together by 
wooden atop blotks, and three ordinary iron riampa 
Different alaea ot hlocka can be made therefore, by 
Himply changing Ihe mlative poolUona of the platea 
and ihc wooden slop blocks. After the blocks dre 
molded, they are placed In tbe following manner 
Take, for InaUinro, tha first row, at tbe booe Here, 
naturally Ihe blotka are of the largest alae, and the 
arm of the block the longect, Tbe arma of the Mocks 
in thiH iiiurm- are placed lust to the edge of tbe hooka 
of thu bloika and In the 
pinced lust a little farther into the books, and thus 


oiled In culd weather, aa 
the oU Ireeaea In the oil 
holea and the cupa, and the 
oil upon the waya.of the 
lathe and planer becomea stiff, onnatng tho machines 
to work hard A good oil tor winter die la made by 
mixing graphite with cylinder oU nntll In a thick or 
jiOBty ronaUtency, and then adding keroaene until it 
fiowa freely Thla oil will not become stiff at 14 
degrees below aero, and la valuable to t1 
machliiery outaMs or In cold shops —fHiwar 


In hb praaldentlal address to the Amai|«g9 Btnet 
and mterurban RhUway Aasoctetlai. Hr (thalr. at 
Denver, aald that In round nmahen thnra u« IJSO 
street and Internrhan railway compuiea in Anwrlca, 
with a total of 36 000 milM of slBfle-tratdc and 76,000 
■■aaseager cars. Tho paaoengn- carried ann 
10,000,000. and the grosa Istomh M4.000,00l 
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erer th» HmU vlaetrlc dlscluuie tbli irlU 

Rive u commonly mnda. wlU umwer tbe PBipoae. 

In bulldin« both kinds of thMu IntereatlnR ma 
rhlnci 11 le tho pracllcu to varnish the mvolvlng kUh 
circles with white shellaL dissolved In slinliol In Uiu 
higher grade mocblnna the best quality of sbLllac and 
grain alcohol am used tor this varnish bailor the toy 
variety wood alcohol and the rheaiieet gradee of ehellac 
are need Some years ago the writer was hulliling 


ICach coat la allowed in iHH-mne mofliralely liard Is-- 
tore applying the nixL Aft it the last luot is ap¬ 
plied, and has stood about lirueii niluiilee mark the 
locations where tliu stUore an to go tthiy should bo 
evenly aiiacnd), and after apidjlng eoini vnrnlah to the 
under side of the eeitnr, presH It down into the aoft 
varnlnh until a alight ring swells up uiniiiid thi iniirglii 
ot tho Bortor After tlio varnlah Is bard an 1 xaiiiliia 
linn will show the im tor dovetailed Into the \uiiiIkIi 


Tho detector described bore la one that can easily 
take the namu * Improved,' being a radical departure 
from the roanely-odjusled detoctore generally ueed 
If properly constructed and connected, It will easily 
pick up wireless moBeagea sout from very distant 
pcrfnta. The comiioneut parla are shown In Fig 1 
The boee of the Instrument la faahlonod from hard 
nibber, 3 x 2 x H inebos, % Inch bnlca are bored In 
It one Inch from either end A anpiairt for the • ryatal 
mp Is made from annealed brass, 4 Inches In length 
% Inch In width, and 3/18 inch In thlckneaa It la 
bent to an L. abapo, aa ran be men In Fig 2 
The rrystal cup la turned from hraea rod % Inch In 
diameter It la threaded, aa seen In Figs I and 2, to 
nt a thumb nut The crystal le fastened In tho 1 up by 
means of lesd This Inanrea a good lontact Thu ad 



Ti5' 

nonoFAi Tixw or thx amchblio ditiotob 

Justing mechanlam lau ho made to niovu a steel hair 
aplral, the point of whlth makte loutmt on the alllLon 
to the thousandth part of an Inch The phosphoi 
bronxe strip upon which the spiral contact la toalonod 
Is 3 Inches In length, Inch In width, of No 28 11 * H 
gage shiet It la bolted to a (ube of brass which In 
turn la faitened by moaoH of a machinu screw to the 
base This mrew wrvea also aa a binding |Kwt The 
braaa post Biipiiortlng the adjusting screw Is ot 3/18 
Inch brass of the same stock os the L-sbaped post it 
Is 2t4 Inches In length, % Inch In width, and 3/18 Inch 
in thicknsag. A ^'Inih hole la bored 1,^ Inch from 
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the limit waa rem hed. At this llino the Toepler IloUx 
iiiuchliicii were giving with 2fi ln< h < Irrlee sparke 
(using tbe 1a-yilen Jars) equal to the rodlue of the 
(Irclus or 14 Inches long Ihhk aa tho thumb and when 
discharging detonating like the sound of a ritli 

The WImshurst machines with an eqimlly large ilr 
clc would not give aparka over 4 ini hes long, and about 
aa thick aa a knitting needle Finally, In building a 
lot of six tnarblnen It waa found some wi re much hot 
ter than others Strenuous efforln wore madii to aseor 
toln what mused the Imreoae In ulllileniy bnt without 
dlsioverlng anylhlng different in the eonstnidlon of 
those that showed the Improvement from the ollurH 
In the next lot after this, however, all of the maihlucH 
were callable of giving aiiarka 6 luihca long, nlthougli 
the diuiniler of the ghma elriles was but 14 Inihm 
The thlckneaa of the spark had also tiirmased to the 
also of a pipe stem and thta wonilerfiil Ini reasu of 
efficiency was allrlbuted to eoiuu quality Inhen nt In 
tho glasa Ilf whiih the ilrchs wore made but Inquiries 
made of tho mauufai turi rs of the gluaa failed to dis- 
iloae any different inelhiMie of uiaklug thu glass than 
hod been followed for many years 

AIkiiiI this time the wrili r In varnishing some ilr 
lies held one of them up to the light and waa struck 
by Its tight green niMsaranic and although giving It 
little attention at Ihe lime galnid Ibo Impresalon thni 
tlila ihungi' In color mlghl have something to do with 
the iuireaaed efllcleDey still unaciounted for dhorlly 
after this a new lot of machlnee were bnilt and iviry 
uno of them had reverted to tlral prim Iplea so far as 
the aiiark was l■aul■l^nel] It being short weak, and 
spindling In Ibo effort to And out what had luiiaiil 
tho revirsloii tbi writer lalled <0 mind that Just hi 
foru varnishing the last tot a new brush had been usi d 
In a new laclih of varnish 

II Is (iiKtaniary la making the varnlah to riiasulve 
the shellac gum In a glass Jsr with a mouth Just larg( 

(nuugh to gel the brush iu convi nionlly and th< brush 
Is left In tbe Jar between the conslrmtlon of the iltlfer 
enl lots of maehints It was found that the old lirush 
had Ih>< n shedding its bristles, and to pn v< nt this It 
had Is on bound around with some line copiitr wire 
Tho at lion of Iho varnish had boon to lornide th< com 
per and the salt had givon th( varnlah the falnl 
green color noth id some time Is fore on the glass ilr 
cles, alihinigh there had been nothing dllTereni In ihi 
I olor of the liody of varnish In the Jur appan nt 

The soapklon dawned on the mind of th< wrilii that 
this had boon tho canw" of the Incriaae of efficiency 
and the laik of tl lu Iho loot lot of roaihlnes Aiinlher 
batch of varnlah was accordingly made, and Id U was 
put about a qiuirh r ot a pound of flue bare i oppi r 
wire A new brush was prmurid and placod In the 
Jar and the varnish allowed to stand In a warm dark 
room about a week, whin It bad assumed a light green 
color, and was used to loat the circles of a new ms 

This nun bine waa found on trial to be oven more 
c’fflclont than the bi-sl of thi others 

In experluuutlng with the newly dbHovured varnlah 
It was found that tf It was allowed to become a dark 
green the voltage of Ihe machine wan Interfered with 
and while tbe spark would be thicker It would not 
Jump OB far The best results were obtained whm the 


A good glHMH mirror iiindi wKh om a own hands Is 
a thing to hi proud of Mirrors are now si'lilnm made 
bv the Unroll mid iiieu iir> iniiiix-, Iuhiiuhi of Hu 

lined lUHlead Th< silicr procina la not In the hast 
dangerous to Iho workman Tho formula hire given 
lb one that has been In use In several looking glass 
and art mirror faitorlna In Hie ilty of Loudon The 
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(heinliBlH used miial bi of nbaolulo luirlly (iliomtrally 
pure) and all iiperallonH In iircparlng tbi gloaa must 
be can led out with lare and mrupuloua cluanllness 
The Hurfucx to he sllvsnil must not be prnased upon 
by tho lingers or thumbs thi'> would leave an Indelible 
imiirejwlon 

The Urst thing to lie done Is to make a small table 
out of a pleio of slat( about n, nr Inch thick 10 or 
li Inches with and 1s Inchna long Thesi miusure 
ments are not hliidlng, any pisce of slali uIkiuI His 
ubovc sixe will do A wnodin trough must he made 
with gnmves HI Hie top edgis for the slali slab to mat 
Id There must bi a simio of 2 lnrhi>s betw(«en the 
slali slab to Hu wondi 11 bottom aa Indiiated In Fig 1 
In this apaei Is a mil of pipe urrangid aa shown In 
Fig S The pipe Is of hIkiiiI \ Inch bore and tliroiigb 
II alenm Is iiassed In raise tin Icmpcrature of Ihe 
slate slab to aUiiiL l/o dig F In fait jnat hot enough 
for Ihi hand to Isar Tht aliain laii hr aniiplled from 
un ordinary ten ketth plsied near Ihe riejiinililng lahls 
with a rubbtr tubt coiinoilliig tbe mil lo the siiual of 
the kittle Hiiiforni hesHiig of the slali slab Is esann 
Hal Tho mil lan Is laslly iiiade of Im h Iron gas 
piping Bireweil Into I'slinisd cunt Iron conneplnra, as 
HhiKvn 111 KIg 2 The slsti nlab can be rorernd with 
blnik ollilolh and mndt iHrfiHtly level Thu following 
sleek Holutionn must hi made up nuil larefiilly Altered 
through ahsoilient cnttiiii riuily fur iisi 

Stock Hnliillon A-Mliati of silver 1 ounces ills 
tilled water 10 niiiiees slioiig viater anininnla I.*''’) 
nuiiii'H This siiliillnii iiiiisl In sHrred will oiid ill 
liiwid lo aland Ave or six hniira, tin 11 add III minim 
mure ot dlslllleil waP r nnd llltir 

fltock HolutloD II—ItiHlii III sall-i 4 uiiiiim, iIIsIIIImI 
wHler 20 oiiiirPM 

Stoik Sulllllnii I' lllnllll.il wall! ID OUlli es, pielu- 
ebloHde ot Hu grains 

Clean Hie gluss plate m pinii-s wlili leiy llni rouge 
and water Inking inr' lliiii no Iran of grmae whatso- 


one end to admit the machine screw that binds It to the 
brass cube Another bole la bored ^ Inch from the 
other end and tapped to Ot the adjusting screw The 
adjusting screw has a large knnrled rubber bamlle tor 
adjusting pnrposoa, also a lock nut to be tightened 
when tbe detector U at im most sensitive point 

This deteetor is comparatively easy to constniet and 
la Inexpensive The one undesirable quality In slllitm 
detectors—their ability to get out ot adjuatment—Is 
almost entlrelr ellmlnatod In this detector, due to the 
uee ot tbe spiral Instead of the solid contact 

goiiiBnifl TBI OTiomroT of wnuHvin 

■UOTBIO HAOBlinS. 

The Wlmahnnt sUtIc electric machine, oa la well 
known, oonilata of two glass 1 Irclee revolvliic on a coni' 
poand axb In opopelto dlrertloiia. Aa nanally made, 
this machine la Inferior to the ToepIer'HoUx type, al 
tbongb somewhat cheaper to make, and superior In 
smpltaUy The latter quality has been without doubt 
ena Of (Iw chM naaona why It li In general uaa wher- 


color was a viry light green The reason fur the In 
ireosed efficiency was Ihoiiahl In In- dim to a drarcoae 
of tho ndistance of the shellai between the snetnrs on 
which the equalixliig bruahee boar 
This varnish was trli"d on Toeplor-Holtx machines 
without Ihclr showing any marked Imrease perhapn 
due to ibeir being alnady inpablu of delivering sparks 
iviual io the radius of the glass 1 Ircics 
The use ot varnish made In this way will bn found 
by amateurs and others to add greatly lo the laimhlll 
lies of Ihe 'Wlmshnnil mb hine, and besides the light 
green color on tbe glass adds to the beauty of the In 
atninient 

Many builders of Wimshiirst machines as well as 
those experimentally Inc lined liave trouble In making 
the brass sectors slick to ths shellac Aa tinfoil soon 
wears through from mntart with tho equaliser brushes, 
thin sheet biass U used by many un the heller grades 
of maehInM to seeum durability Dross sectora can Im 
made to Mick imnminently In the following manner 
In varnishing Ihe 1 In-lea about three coats la gen 
trolly applied with a large Aat camel's hair bniab 


iver (orai-8 Into lontait with Hie glaSH or Hu ilotbs nr 
chamois lenlhi r iiHi i1 for poliahliig Whinrhaned the 
plate mil'll Ih' IIihhIiiI nil iivi r with He Hu Hiiliillun 
Pour IIiIh eoliilliiii ill) niiil wxhIi Hu iilHle well with 
dlstllliil water lav 1I11 jiliiti ai I nlih up ii|>on Hie 
tahh with fiitii ill an woml wulg'-i nl 1 Bi li corner 
l4l Ihi glaMK i.Ht on Hu wulgi'! ho hh tii nihiw a 
alight adjlialliielil It nipiliul ter leveling Thu mix 
tun for allvi ring Is iiiiiili up ns tnllnwH 

Dlalllled walir 20 ouiiica atoik solution D 1 
draihiii by nicnHiin eiiiik snlutlon A t ounce by meas¬ 
ure The glsHH plate Is Ing qulli level and still w<t 
imiir this mlxtiin carrfiilly and hIuhIv iiiion Ihe len 
ter II will now ivinly nil over until It hI mils hIhuiI 
onislRlilh of an Imh iliep all ever the plati Any 
Itiidemv In run lo om end nuiat Ih mtlAiil bv tbe 
wedgi'H The plate now Imlng eomplcli l\ mvend with 
Ihe silvering mixliiri miuit Ih> Ii fl le list If tier about 
two hiiiirs the hint being ki pi up ilurlug iIiIh lime 
and when It Is found lhal Ihe whole uf Hu silver haa 
Imon di'iHisIlrd Ihi liquid must Is iiuiind ulf bv lilting 
and allowed tu run iota a atunewan <r<xk and saved 
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(or Dll' waato illTer it contalna. It It la doalred to 
Ini n<aHn the tbickncaa of Ibe dopoalt of allvar, tbe ojh 
erailim must b« rapoated aa noon as tbe aUverlnc ta 
lumpli'ln, waah Ihn plate well In a soft alrnam of rntt- 
iilDK water, Btand It comerwlae Ip drain and drr 
When dry tho fnllowlna protectlM. varnlah must bu 
used aa a iHiaLliiK to prolcrt Ibe deiioalU'd allver Hbel 
lac, % pound, wumi alrohol, 6 plnla Aa soon aa this 
(ontlna Ima ilrli d It must lie palntid over again witb 
Dll following pulnl lied lend % pound, white lead, 
I. iKiiiiid, mired with euoiiKh bollfd oil and a small 
■liiHnill} of iiiriHiiiIni to maki a K'hhI lovnrlng with a 
hIiikIi loiiUng A small a»anllly of gold slxe must 
ulso III idili il III Insun quit k drying and a tough adher¬ 
ing iiunllly Till mirror Is now ready for framing 
ir iiiinli work bus lu In done, it will be advlaable to 
Mill r Dll hIhIo all over with a plmn of felt, and keep 
Dll flit wit during the operation for two reasons 
First no pletes of woollen fiber can settle upon the 
plate, aud seioiidly, the heat from the alato alab Is 
lonimunliati-d to tbi glaiiH holler than from a dry aur- 

For II regiiliir workHliO)! a very good also Is 4 by 7 
flit nllh u i^iiltir (lit around the slab, so that the 
hpeiil sllvi ring llqiild inn run from the tilted plato, 
around tin liible and be eolli>etid by running through 
R hob at one 1 orncr In Dils lase tho liquid will be 
Hiiro III luine In ronlm t wIDi Ibe fell Tills will prove 
of no toiiHequiini liii-nuse In tiuin It will become sat¬ 
urated with Hllier, ulileh will reallm twenty times Its 
first lOMi when sent to the sllvor refiner, and not only 
imy for n new felt rovering, hut Increase the else of 
Die iKiiki't iKKik at tho same time The quantity of 
nltrale of silver n-qiilred to coat B square foot of glasi 
wllh a niodurale eoaling of silver Is 18 grains An 
■ sDinato as to rosl lun be made from this amount 

BiLimra oxLL WITH oondOT BT rsiMiru 

The iiHiiBl method of making a aclenium cell con 
slats In pri'iislng the electrodes against a ploco of 
irystalllsod selenlutii, which deeruases lla reslstanco to 
an electric i.urn'ni, when submitted to the action of 
light Thu quality of selenium can be perfectly con 
li oiled, as It needs not come In (onlart with motel 
vhen fluid In whlih slate It dissolves nearly all 
metals 11 0, Ihfl eleitrudee) This la of Imimrtanre, 
beiBnse small quantities of other oloroonta somellmee 
havo l■onBlrto^allIo Infiiienee on Its aensltlvoness More 
ovi r a piece of selenium, that for some reason has lost 
lla efficiency, ran bo easily replaied by another piece, 
at low rosl The moet Important point, however, la 
that the contraction or decroasu In volume (R to 8 
per which la Ineoparablo from the procern of 

cryatallintlon, haa no Influcnon whatover upon the 
contact with the electrodce, aa the plow of selenium Is 



oonrnni oiu with oohtaot it fumhu, 

glvon lie definite form after tho contraction haa taken 
place Btrong eurrente of abort duration do not lead 
to the dostrucDon of the cell, as there U full scope for 
expansion 

Deapllo theau Important facta, this method hoe not 
bi-on hitherto umd beiBuee very thin plates of aclon 
him are nneesary as the artlon of light la limited to 
an exlreiiiely Ihin layer of tho expoeed surface (cal¬ 
culated by Man lu be about 1/600,000 Inch thick) 
Moreover, aelenliiiii Is rather fragile and being of blgb 
resistance heavy pressure must be need In order to 
realize good i‘ontBet 

The niitlior dlstovered that selenium, whqn molten 
lietween n cold and a very hot glaaa plate, strongly ad 
hens til Die laitir, after tbe eryaUllliallon. It Is 
thus iKWHlbh to rnier a thin (1/260 Inch) flexible glean 
plate with nn exiiiillngly thin coating of eelen 
liini 11/1 000 III 1/10 000 Inch) which baa a highly 
liollBhed surlaie thni glvcB very good contact with the 
elect rodeo These innslst of gill strlpee on a gtaaa 
plate (Fig 1) Tie re are from 260 lo 2,600 electrodes 
on every Inch 

Cells eonstnicted niter this method are very reliable 
nnd show reroarknbh roanlancy They are of email 
sieilfli working sarfan The following le a deaorlp- 
Don of a cell actually made 

Wurklng surface—‘i by % l*t®k 

Reslsianee In tbe dark = 20,000 ohmo. 


Roeiitaiiee In ordinary daylight bs 10,000 ehni. 
Resistance U strong tlglit=8,000 ohms. 

Maximum Intensity of cttmntcaOOOU ompm. 

Fig 2 glvea a diagram of the call ^ 

Fig 8 li an end view of same 
Olaae platea with a thin coating of matnl (sliver) 
have before now been used aa electrodea for aubstonoea 
eeniltlve to light Thli combtnaDon or at laoft the 
reeulti attained ore new 

■OHB MlUTmO AMVnnHTg. 

TAc Omdie and Ihe Funnel—^Aak a person to ex 
tingnlah a lighted candle, two fMt dlatont from hla 
month, by blowing through a common tin funnel with 
hli lips appllnd to the stem Almost Invariably, hs will 
fall to accomplish the feat, although bo could eoally 
have blown out the candle wlthonr nslng the funnel 
Now put your own mouth to the etem at the funnel 
and blow out the candle It you have any skill In per 
forming Irliks you can repeat this one many times 
without betraying Its secret to the average spectator 
The secret is this When yon blow Into the imnll 
end of a funnel, your breath follows the Inner surface 
of the cone, and not only shuns the axfa^ but produces 
eddies of such a chsmcler that there la actually a 
slight bock draft or inward current at the center of 
the wide mouth of the funnel Ton, therefore, hold the 



UOHT AXO WHOM WAT OF BIjOWIHS OPT A OAHBU. 

funnel so that some part of lla conical surface would. 
11 extended, strike the candle flame An InexporUmcsd 
pereon naturally directs tbe axia of tho funnel toward 
tbe candle and conaequuntly falls to extinguish the 
flame If he stands quite near the candle and blows 
gently the flame will even be drawn toward tbe tonnol 
by tbe Inward current The whirling motion of tbe 
air may bo made visiblo by using a gloss funnel and 
filling It with tobacco emoke 
Paradoxei of gbslHNoo.—Everybody knows that 
water bolls at tbe temperature of 218 deg Fohr But 
It an uncorked bottle partly filled witb water le let 
In a saucepan containing water In which a good deal 
of salt has been dissolved, and tbe pan is heated over a 
spirit lamp or otherwise, tbe water In tbe bottle will 
begin to boll while tho water outside etlll remains per- 
fertly quiet Yet tbe water outside must bs at least os 
hot BS the water Inside (313 deg Fnbr ), foFtbe latter 
Is heated by the former Hence we see that water 
which contains salt in solution doea not boll at 212 deg 
lUr The same effect Is produced by dissolving any 
otber ■olld^ubstanra in the water 
Now, If the bottle la token from the hot brine and 
corked, the water in tbe botUe stops bolting, but It will 
boll again, even after It boa cooled many degrees, If 
cold water le poured on the upper port of the bottle, 
Tbe explanation le that the boiling point of water Is 
affected by preesure. It Is about 213 deg Fabr under 
the ordinary pressure of the atmosphere (exactly 318 
deg when the barometer stands at 80 Inches) but If 
tbe pressure is reduced, water boils at a lower tern 
peralnre 'When the water bottle was corked and 
taken from ibe fire. Its upper ,part was filled with 
steam at aimospheTle pressure, which hod expelled the 
Bir ortglually present. As tbe bottle cooled, this steam 
partly rondensed and Its proesure was diminished, but 
not lufflrlently to permit the water to boil, becauee 
tbe water eoolod also and Its gradually dlmlnlsbiug 
tempcralnre was always a little below tbe 'boiling 
liolnt oorroepunding to the actual preBure But the 
application of the raid water caused a rapid conden- 
SBlIon of steam and n sudden lowering of the preosure 
wJIhont baling much cooling effect on theVatsr, which 
(wnsequently began to boll, 
nittlllotion—The same opporatua may be employed 
to Illustrate tbe proress of dIsUllatloa Tbe brine la 
the pan la replaced by freah water,« bole la bored In 
the (Hirk and n gloae tube is fitted To tho hole To 
tbe water In tbe bottle la added one-tenth Its volume 
of alcohol, nr lesn. The bottle and pan are placed 
over the lamp, os btfore, and baatod gently Before 
the water In the pan has reached the boiling petakt the 
vapor of the mora voiatile otoehol (mixed mth a Itb- 


tla «at« Tipor) taaaa from tho otd the glam tuha, 
where Ita praqaBoa cap he deteeted hy Ita odor or by 
the appUeattoP of a Itfktad match, wtdeh wlU raoalt 
In the prodnotlon of ntall Uuo Hama. The Jat ahonld 
not be lighted imtn the mixtnre haa bean heated long 
enonffh to expel the olr from the bottle, aa the IgnlUon 
of a mlztnra of olr and alcohol would prodnea a vio¬ 
lent exploalon. For thla tsaaon the cork, though It 
ahonld be olMlght, ahonld not be Insaitad too tightly 
With thla precantlon an exploalon win drive out tha 
cork, inateod of ahattertng the bottle. Thla experi¬ 
ment, nnd the othera performed with thla apparataa, 
Bbould net be attempted by ohildnu or coreleoa pa^ 

Ucro’i fomUUn^U the Jet of fliune loaUnff from 
tbe tube la extlngulahed and tbe tube pOAed down 
until It dlpa Into the water, a fine liquid otream wM 



HommD mix or Huok loraTAD. 

bo thrown high in the olr by the preianre of tho 
mixed vapors of alcohol and wnter In the upper part 

A nxni iinoTiTH niTn. 

The filter here deecrlbed wes first made by tho writer 
In 1878, and used originally for filtering gelatine emul- 
elona. Aa a water filter it Is both simple and eiteettve 
rtocuro on ordinary kerosene lamp chimney STt over 
the end of It two or three thicknesses of washed cheose 
cloth Preaa a tuft of absorbent (wtton Into the amall 
part of the neck for about three Inches In depth, Inoart 



H 0 HX 4 Uni KITH. 


tbe chimney, and place It In a bole ent In a wooden 
shelf BS a aupport Hour the water In nntll the filter 
li filled, when it will be observed that any organic mat¬ 
ter, chips of iron rnst, etc., will bo retained by the 
rotton The fine organic matter may penetrate the 
cotton for about one inch, but no farther The reenlt- 
ant filtered water will be bright, clean, and pnre 

A paper dealing with "Research on HetoUlo Ftlnment 
Lamps," by Mr F H Reakes Lavender, was recently 
presented at a meeting of the Birmingham Institution 
of Electrical Bngineera The reaearoh was undertaken 
In order to Investigate the condltlana of working on 
regards voltage, and aOctency and pereontage drop 
In candle-power, giving the mort economical life la the 
ease of mrtalllc flUraent glow lamps, and to determine 
oa far os poeelble the cost of IllnrnlnaUon wlUi this 
eonroe of light The author steted that the useful life 
of a lamp, and the drop In candle-power which It was 
advisable to allow for a given voltage, depended on the 
cost of current and the price of the lamp Hie cheaper 
the enrrent the longer the life, and tbe greater tbe 
admlaalble drop. Taking tbe current at 6d. per unit 
es on averege price, and the lamp ran at rated vidtage, 
then It paid in the case of tbe tontolnm oIom lamp 
to throw It away OS soon os tho oandleimwar had fhnan 
to 3 per cent below lU ortglnBl value, nila result ap¬ 
peared stertllng at flmt, considering the large initial 
cost of the lamp RowaVer, by tha Una thfit point 
wm reached the lamp had been boning far IJOd 
houra at the hart powIMe elMsnoy, BO ttint eegt •( 
ths loaap par eindlafowor W haoqms emB. 




































































































































































































Uffuu contnut Autotnobtl4‘« are litre to Ktay Pi tifkti/fr Ilf I 

lunity Will only he prcecntcd to you rnuc, mi wnie tfxluy f«»r luiiunLis ITlUlVlx 1 I 

Nybarg Automobila Work*. Ine., 2434 Ate , Dept G, Chic*io, IM. | 


DO YOU WANT COOP / 
INFORMATION CHEAP 

Wnte to tM and we wll rcftr yon toaScJhNTiFic A-uhKi- 
C\N SUPPT RMUNT that will Rivc >ou the very data >ou need, 
when wnting pleaite state thatyou wish Sopt'UtMKNT artielcs. 

SciKNTfi'ic Amkrican Si<ppi.kmknt articles are written 
by men who stand foremost in inodtrn science and industry 
Kacli SciKNTiKic Amukicam Suppi pmrnt costs only lo 
cents But the information it contains may save you 
hundreds of dollars 

Si nd for a 1910 catalogue of Sopplrment articles It 
costs nothing 

Act on this suggestion! 

MUNN A COm Ino., Publishers 

as I Broadway, New York 


A Talk with Thought^ 
Business Men of America 

Are the Piditidaiis Meddling fai Down in Your Secret \leart of 
Yotir BualiMM ? HcNurts~~ 

Ai.re.p<inMow.ih.»i«cWdlma,. 

d»Su(wTiWieuUi.riJw.y n«uI«l>>iM,llie «itW rrfomim ? 

idaDoa bnwan tba whsa ilm traftc ud <n _ ^» u j 

_ .fc. P-11 - m .e. Sometimes Does Your Head 

Bdb*. ih. J 

SoWMiuass 60 you Fed lika LcOing It AH 

Surely Business Men are not AU 

Bad—You Thiilt ? THEN LISTEN f 

With Ihc CuSonu SavlM dcbuiclnd by dw ^^*”* ^* ^ J^ .* *** 

wflk JL wofked ha w«y ihmah the Uasle 

, . , , . , _ , which ar“"k»gall Ammca, uidBaiiaaod me 


liiile arcatly rnlaraf 
nnsrd the left, red 
irtlons of the rom 


pd nmih more li> tho rlsht with reiniec 
to ibt comparlnon lln>M than In thn u|i|ie 
spec trura TTilg Is sperinlly noltreabln a 
lino 451)1 ond better atlll at 448 t i 
mposiint Ilf till' anioiiDt of these ehlft 
Klvi'M the mdlnl vcloi Ity of the alar wit 
ri’spoct to the' eniih The variable vi 
loilly In the lliip of Hlsht of this sta 
shows It Is mil B sIhkIo star but a irsti'n 
MeBsiirns mudi) by tho writer on the tla 
p TrlanKull show the following result 
wboro thu radial veloilttes are given I 
miles per second relative 10 (he suit Tb 


Velocity In linn of Hlghi 
+ 11 mill 8 nor sceoii 
+ SI mill's liorscinn 


h s Strisi of Epocli-nuidnf Aiticles is Sscccss NogsztM RunD 
is SsttiBi Fortk lbs Fnt Istdlitat Assiysa of tht Probka. 

The Power Behind the Republic 


If you area Stupid, Solf-oatisfiod 

citigon— _ 


FOR EXAMPLE-READ THIS 
*'Wkst Bsiiseu WaaU It WiU Have” 

“--heriiae, m the piWeat coatbnoB ol tocirty, ike 


llaMHtela. You wob'i he (ble to evade Uiw. trempie era whatever a id Se wey n peel herd 
The idMe they «-*«■ will vedl yog «S ead hatalo na the plaiu laed to trample over a 
dteeadra Bio you hrtio. Simple at weyW- wshou die leas Jl.wlll, imroiauiudy. 

Mh, deer at lok RnaellluiheNfocBalttod uiulaabeiiafly. and Baady bacaiae t miU |o on. 
the only propouhon ora oftsad tor MfotBBgou Nodiaif miaf he allowed to aop s , under prarait 


a'ffTSdSeSi. 

tee n 0 Ivnaa SmIHS 


iilmml rare If tin. spivtnim of tlie sta 
Is giHid wllh maoy wrll deflneil lines, th 
, radial vehnlly ll e inward nr nun 


»lien In addition tin si 
ant that Its light even 
It Bueh enorniouH velm 
inndreds nr Ihmisaiids t 


Those Articles—Every One a Foundation Stone 
fai the Now America—are Appearing Monthly in 

Success Magazine 

lOeeACOPY $ 1.00 A YEAR 


InyrstlRntlonH of certain stars show il 
that nl one tliin It may be moving towar 
our Bull once In n few days or wi'eks th 
dim lion of motion may be reverw'd rn 
ll Is travolluR away from the sun TIi 
star of Itaolf Is unable to ehnnge Itn iik 
tloB, and nnother body miml he pn w n 
so that variable velmItleH In I hr line < 
sight os In /9 Trlangult denote that tn 









































Sctontific Ameriean 


FltBKUAMr 19, 1910. 


lOotteMM from tofo ni 1 
■I4«wari dlqtlMMUMt Is sot of nOdsat 
matnltnde to mske Ow stan vpasr ssp- 
sntslr. sod baiios we lisrs s eosipsnr 
tirely sew elati of stan, tboaa wUeh ap- 
■war as sinsle eren In ths most powertnl 












































































































































An average Amencon knows 
many people. But he does not 
' Sfiai “*'*'*y‘ where they are. 

MMH 

He has a thoiuand friends and 
acquaintances. Where ore they at 
SwnS particular moment? He can 
I. be sureof somenfthem-^perhaps 

*■ * dozen. But he wants to locate 

Bi8,su one or more of the others. 

*■ M 8 ,«t ‘ 

jj *“ The Bell system enables him 
SiSim to reach them. 

MN.TW 

^ ...MIf Ite finds his friend at home, 


Cities are larger than they useu 
to be. Men know and need to 
know more people. Yet the need 
of keeping in touch is as great as 
ever. Without Bell service there 
would be hopeless confusion 
The range of the telephone is 
not confined to one town or one 
community It is nut satisfying 
simply to learn that a man is out 
of town; through the Long 
Distance Service of the Bell Sys¬ 
tem he may be reached wherever 
he IS 

The Bell Service extends to all 


i his place of business, he communities It reaches the null- 


talks with him at once. If he learns 
that his friend is in some other 
town the Bell System will furnish 
the connection. 


ions of Amencan people. One in 
twenty is a Bell subscnber. The 
other nineteen can be found, be¬ 
cause Bell service is universal 




Tha t^aphiuM doaa mom work for loot monoy than any 
othor ooroaat of mankind. Thor* is oeonomy aa woUao 
officioncy in. ono ayatmm, ono poltey, uniooraat service. 
Entry Boll Tolophono is tho Cantor oftha Syatwn. 

American Telephone and Telegraph Company 
And Associated Companies 


upon iHxlPty Thu miin wbn did xomn 
highly gpetlullxua pli'ip of work wlilih 
involvod nnly n part of Bouii! Hpwlllc 
thing, or iivph a part of a imrl, may bii 
forced lulu the dependent olau bofum hu 
reachua old age, and when he joins that 
clBM ho la muih more helplesa than the 
man who haa done many thli gs It Is 
probahln that tho sp(ii.lallsl, ultoiigh he 
labored fewer years, rendered society the 
more valuable servlre of the two, and 
that tboreforo he has, morally at least, a 
clearer title to conalderatlua But how¬ 
ever that may be, he la the Inevitable 
produi t of the whole plan of aoclaty and 
buslDoaa, and the obligation of the man 
who employs Iiliu and thn Interest of 
general society In what llnally beromes 
Of him, are clear and unavoidable That 
thin (lass must be shown how to protect 
Itsolt against the menace which It con 
stantly faces or that It must be helisHi 
ontrlght after dlsoator or age come aro 
comiielling faite In the sociology of tho 
times. 

There can bo no question that a system 
which tvsehos these lieuple how to pro¬ 
tect themeelvcs against this menace, Is 
more In liarmuuy with the genius of our 
Institutions than a system which coerres 
thorn Into scllou or a s>bI«di ahlih fliial 
1y plBn>t the burden of their support and 
••are uism genernl society It does not 
follow that a system whhh works well In 
Uormuoy would work well here, or that 
a system which appeals to tho ueeds ol 
the people of Great Britain will answei 
here. There sro distiuit advantages In 
the German plan.—ehlefly that it Is com 
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minme of hiring 
be entitled—and ei 
by eontracl not by the grace of his em 
ployer—to rertain protection for his fnm 
lly If ho dies prematurely, and to certain 
protection for himself It in the i h Issl- 
tudes of iDdUHtrlal war he Is shelved and 
wholly or In part compollod to Join tho 
dependent clasa 

I Him an aound reanons why corparr 

I {OoiuMai m page m ) 
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TEl OOKKIHIOPXS OT PATXHTf AjrVVAL UMIT 

T he annual report ot the Commlialonor ot 
[■atonti lion Edward B Moore, for the flaL-al 
ytar t.ndln|[ June luili, I90II, hw recently 
btxn publlHhvd and lonulnn nnveral unelul 
RUgRcntlona fur tin Impnivi'nieiil of the office of vaino 
to Invcnlon and patonteea 
Kefurring to the work of the olllixi, ho auyn 
Then- were rocelved In Ihe laat flacal year 6d800 
appllratlona for miehanlral patenta 1 1H6 applloailonH 
for dealgna, 10^ appllcaltona tor rolHHura SOA'd cavoatn 
7,M9 appllcallona for trade-niarha, 1,001 appllLatioua 
for label* and 138 aprllratlonn for prlnU There were 
’ISifiri palenlH granted ln<ludlng nlneuiH and donlgna 
and 4M7 trade niarke, 779 laboU, and Jll prlnla weru 
roRlalerod The number of patonU that explrou wa* 
29,779 The number ot allowed appllratlonn whhh 
wore by oporatlon of law forfeited for nonpayment of 
the final foea, waa 6,763 

"The appllratlona tor patent* for Invention* have 
Increaaed over laat year by between 4,000 and 'i,00U 
oaae* The application* for trade-marka, howov< r 
abow an Inereaae of only 43 The number of trade- 
marka reglaterod abow* a drdreaae ot 1,096. 

"The ‘act to amend and conaolldat* the a< ta rcapert 
Ing copyrlgbta,' whirb waa approvod March 4th, 1909, 
and which became effecllve July lat, 1909, repealed the 
act approved June 16lh, 1874, under aectloo 3 of whhh 
labela and printa have been rmitateTed in the Patent 
OOre Ckraaequeally no eertlflcdtea ot reglairatlon ot 
labela or printa have bpep laaued alnce July lat, 1909, 
except thoae evldauclng roglatTatlona effected, op or be¬ 
fore June 301b, 1909 , 

“The money receipt* from all aourcea wgye 11.979,- 
919 97, and the expendituree 61,887,443.36. leaving a net 
aurplua of recelpta over expendituree of 888,476 62 
Tbe grand total of recelpta over expendlturea for main¬ 
taining the bureau from 1836 to date la now 87,060,647. 
Thia vaat aum repreeents the oaminga of tbe Patent 
Offlre, and the buroau la tbereforo more than aelf-aup- 
poTtlng” 

Owing to hiB aucceaa In aecurlng additional appro- 
prlallona from Congreaa In 1908, the talarle* ot tbe 
examining ran)* were Inrreaned on July lat ot that 
year, reaulting In a noted dwreaae In the annual 
redtgnatloni Owing to the additional forro (la waa 
authorlwd lo employ and the rctent^n of the akllled 
•xamlnera, the work In nearly all df the examining 
dlvlalon* of the offleo la i>ractlcally current He alma 
to keep the work current In all branchea of tbe otBM, 
if poaalhle, which la certainly a moat laudable puij; 
poae, and one that ahould he carefully cxmaldered by 
Congreia He aayi 

"The rapid Intrcaae In the number of applicatlona 
filed and the i-onatantly Incruaalng field of aearch em¬ 
bracing aa It doca not only TTnItod Stale* and foreign 
patenta, bnt also publication* of every character, make 
It Imperative (bat additional force be provided each 
year to prevent accumulation of the work." 

He haa aaked for one new principal examiner and 
twenty additional exomlnera to further the work of 
t laealllcatlon ot patenta. Thera are now 930,000 United 
State* patent*, approximately half of which have 
been rei laaelfied Over 3,000,000 foreign patenta and 
nearly 90,000 volumea of the eclentUlo Itbrair remain 
tr be elaaalflod 

The modela formerly atored in the bnaement and 
on the flrat floor of the Patent Office building have 
been moved lo another fireproof warebouie a abort 
dtatancp away 

Additional apace tor the etorago of new volnmee 
of foreign |>atenla hr at leaat 160 linear feet per an 
Dum Bbould be provided lor In the office Ilbmry An 


appropriation of 88.000 for tbia purpooe, xrbkih It le 
tbonght will be auflelent tor a period of five yaatn. la 
recommended 

The space available for tbe atorage of printed claasl- 
fied copies of patents le becoming crowded and the 
eccommodatlona In the nttorncye' and pnbllo search 
room are becoming Ineulficlent for tbe work done 
there One of the long hallways that hoe been set 
apart for this purpose Is In a congealed condition and 
la Inadequate for the purpose Some ebangea to afford 
temporary relief are anggeated by remodeling the 
basement on three sides to conform to that of the 
Ninth Street front 

He bclievoii that the time baa arrived when ffleoa- 
urea should be taken to serure the ronatructlon of a 
new larger building In which ample room will be 
afforded to properly and promptly tronaai-t tbe bust 
neea ot the offlre He says partltularly 

"It la neceaaary that patents for new Invention* 
should be Issued with the utmost promptness after tbe 
application tor patent haa been filed tor such Inven' 
Hon* form the baal* of voet Indnatrlea, which inure not 
merely to the profit of Ih* Inventor, bnt to the benefit 
of ihA manufacturer the laborer, the trader, the pro- 
feaaleaal maa, and the conaumer, and to the rommer- 
clal tntereata ot the country In general Ureat Hrltaln 
and Oermnny bavn oath recognlxed tbe neceaalty of 
providing ample facilities for tbe work of their patent 
burvaua, and have each recently erected new buildings 
for their patent office*, which are In every way more 
commodlouB and better adapted for tbe business of a 
patent offlre than the building which now houaei the 
United SUtea Patent Office, although the patent buaf 
neaa of each of thoae ixiontrles la small when com 
pared with that tranaaded In the United States Patent 
Offli-e 

He urge* that the new building bo located near 
the Cotigrnaalonal Library on a aquaro north of that 
building aa embodied In Senate bill No ‘1,964, lutro- 
dnred by Senator Daniel, January 24th 1898 The 
aurplua to the credit of the Patent Office In the Treas¬ 
ury Department ot 17.060,647 he thinks would go far 
Inward paying tbe expenoe of the building 

Aa to future desired leglalatlon he ronllnuea hi* 
recoramendaHoii In previoue reports by advocating an 
BUieudmcnt to the statute which haa for lie object the 
shortening the counie of appeal* from tbe primary 
examiner (in <-t parh rases) to tbo board of examiners 
lu chief and Ibe Commlsatoner by comblolng the board 
of examiners In chief with the Coromtasioner of Pat 
ents and Ills first and second asatatant* Into a slngla 
tribunal, any three ot whom shall constitute a quorum, 
to which all appeala shall He, whether from a primary 
examiner or from tho examiner In Interference* and 
from which appeal* would He to the Court ot Appeata 
o,f the District of Columbia ‘The elimination of one 
appeal, he itates, would materially shorten tbe time 
required for the ulUmate dlapoeal of appealed cases 
and efflH-t a considerable saving of expenso to appH- 
(anta We beHeve there le much merit In thla recom¬ 
mendation and trust It msy receive favorable coneld- 
oratlon by Oongreos 

A further additional provision recommended la tbe 
amending of section 4 889 of the patent law by re¬ 
quiring to be filed with the drawing two pbotogiaphlc 
copies thereof with the application One of the photo¬ 
graphic copies I* to he kept In tbe file wrapper and the 
other le to be filed In secret archives la charge of tbe 
chief draughUman while the drawing Itself will be 
kept constantly In the offlee of the examiner and will 
be available at aH''tlme* for Inspection In their re- 
epectlve divlelona He etaten there have been rases 
of frand In withdrawing and aubsUtutlng other draw 
logs fbr the original* end tjiat some inch plan la 
needed to detect posalbls unauthorised chongM 

We think It would be more practical tor the Com- 
lulaaloner to have tbe negativee made of tbo drawing 
at,the tltue-tbe application ia filed, and withhold the 
-dellvury ot the filing receipt until the official photo- 
gyapher bad certlfled the photograph aa being an 
exact raproducllon of tbe drawing 

The CommtssloiMr advocates the formation ot a 
“patent her," and euggesti before on Individual be 
permitted to practise before the PatMt Offtee be will 
be required to ptig 6 b examination aa to hlg moral, 
legal, and technical quaUficatlona betora a committee 
appointed by the Commissioner of PatenU, oempoaed 
of offhlols ot the olfios and patent attorneys of welV 
known standing in the profession, who shall conduct 
the examination under the direction of tbe Commis¬ 
sioner The report of the committee Is to be eohjeet 
to hi* approval This snggsatloii appsara to ns to bs 
very appropriate 

In regard to the ameodmant and Improvement of 
treaties with other mrantrlee ooncoming Indhstrlo] 
property, it le proper to say Cemmlsstsiier Moore has 
been most successful In securing idvantagie tar Amer¬ 
ican Inventora. He says tm this subject 

"T sm grstlBed to report that during tha lost yanr a 
treaty was negotiated with Oermany, whlgh oanfen 
great beneflts upon the American Inventor' Tbe pat¬ 
ent lawa of nearly oil the foreign eonntrlHi eoattin a 


elaime proridlnc IM Uan nvenfilpn 
that Is, monafiMturaS or pnwtts*tf-l» 0^ -oOMtfy 
within a esrtaln psrM, ranging from tiro to' lomr 
yoars, the patent dwy he annulled. TU* treaty with 
Oermany prerides thnt the working of a patent la OM 
of tho eotatmctlng oonntrlea wlU have tho eamo Ibrco 
and effect, so far ae avoiding the rovocatton of tbe 
patent la concerned, as it It had been worked In tbs 
country In which the patent was granted Thla treaty 
has practically assured to American Inventora the pro¬ 
tection of their rights In Oermany daring the full 
period for which the Oemun patent Is laened, con 
tingent only on tha working of the invention In on* 
of tbe two oonntrlce 

"It la understood that Bweden baa modlfled Ita haws 
to extend almllar protection to other countries which 
do not require the working of the larentloa within a 
ipeclfied period, and nagotiatlons are now pending 
with nearly all the Bhiropean states for the promulga¬ 
tion ot treaties ot the same character In order to 
aselst lu the negotiations of these treaties, I have been 
delegated by ihn Department of Btate, and irith your 
liermitelon I aball visit the capitals of aevAral foreign 
nations to aaalai, so far as within my power, In tbs 
negotlstions ot snch treaties, which If conelndcd will 
greatly extend the protection ot Inventors, manufacta^ 
ers, and the Indnitrial Interssti of thla country, as well 
SB thoso of tbe nations with whom such arraugements 
may be made" 

He state* the next International Convention for the 
Protection of Industrial Property la to be held at 
Washington, D C, In Hay, 1911 About tbU ha Is 
most aangulne and enthnsioatlc He say* 

‘The meeting of this convention Is moet Important 
to the Intereets of the American inventors and manu- 
facturem. The 21 nations which are adherents to this 
union will be represented by delegate* baring full 
power to negotiate agreements In respect to the re- 
(IprocBl protection of patents, designs, trade-marks, 
and Industrial models, which when rstlfled by their 
respective governments will have the force of treaties. 
‘The efforts of these conventloh* In the past have been 
irowned with succese the agreements relating to the 
reciprocal protoctlnn of patents and trade-mark* bav 
Ing been ratified by all adherents, which comprise tbe 
leading < ommcrclal nations ot tbo world and the Con- 
greas of the United States baa In each Instance amend¬ 
ed tbe patnnl law* ot this country to accord with tbe 
terms ot the International agreements concluded at 
these conventlona 

‘ Not only are the membera of tbe union reprssented 
by delagatee hut all ether civilised aatlone, uot mem¬ 
bers of the union, are Invited to send representatlvss 
In tbs Intoreat of furthering tbe reciprocal protection 
or Industrial property It U expected that at this com 
Ing convention a strong effort will be mode to ba^ 
moDlae tbe law* relating to patents and trade-marks 
throughont sll countries In such a manner that ade¬ 
quate protection will be given to an Inventor, no mat 
ter of what country be may be a citlsen, without tbe 
necesalty of obtaining expensive patenu In each of 
the several countries la which bU Inventloa may be 
used or sold It Is also proposed to perfect and extsnd 
the International roglatraUen ot trade-marks and thus 
further tbe reciprocal protection of oommcrelal Indua- 
trles " 


TBB AXMnn. OAX TXl OAft or THX Yimiu 


F or many year* paat the BcisTrinc Awksicak 
has strongly advocated, on grounds ot public 
hsolth and aafety, the building of all-oteel 
cars for railroad service, and we are there¬ 
fore much gratified to loam that the Pennaylvmnla 
Railroad Company Is adding to Its steel-car equipment 
at a rate which inmnlaes, before many years, to ellml 
nate tbe present wooden car, and provide that great 
system with an alUteel passenger oar equipment It 
wa* on Angnst 12tb, 1906, that that railroad an¬ 
nounced that all future paosenger equipment ^ontd be 
built of steel and that the design would be such a* to 
render It Indestructible either by collision or fire. In 
Planning the cam and eetabllahlng those standard 
types which an now being copied In all the new eqnlp- 


wbleh abould provide the gnateet potolbla atrength, 
and flnUh It uith an Inalde Uatng that ahonjd he ob- 


IneoBSlderable advantag* that |t would be t poor con- 


been glvan, and there an now n 
m. 10 dining ears, n combination r 
ige can, 29 baggage can, IS poatal egn, and 1 
any ear. making a total of 284 atM oar», Vw- 
lore. tbe Pullman Company him haen hnUdlnB tor 
aUread during tho past fonr yoars sdsns alMaat 
r and alaeplng cart. About dIM ot fhdM vOl 
V be placed In ssrvlee With Oo ptsMM olsal 
ment and Soma 160 can to be ordorsd Boring 
irsoant rear, tha PsanicHvaaln rgittoad win Ig 
»rt wbila hart In fiBrnoe ooa tae cm, aead 
Bgsr can anljdnnt |0B ■ 
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' ENommiMo. 

H ft T«oMUr read br Mr Uanry Hmi betor* 
Oft AaMHoan goeUtjr ot Mecbaiilcal Aicliieen on Um 
pdwftr loftt la baltiiit, It wu sbown tluU 90 par cent 
of tbft powar traumlMloa loat wu dun to Journal 
Motion. Tbla may ba matarbilly raducod by inbatl 
ttrtlon of ban for plain beftrlngai provided care be taken 
to Hit tha tlM of the balla to tba load. 

Tho OommUtM of the American Railway Mainten- 
anCftOf-Way Aiaoclatioo In a recent bulletin tahu up 
the aubjeot of rail apeoUeationi For Beaaumer ralla 
of IB to 100 Iba. It rocommanda the followlna compoal- 
tloa Carbon, 0 4E to OBB, manaaoeee, 0 8B to 1 IB. 
pboapborua not to exceed 010, and aulphur not to 
eicosd 0 076 The recommandatlou for open-hearth 
■twl for the aama weight of rail, carbon, 0 08 to 0 76, 
manganau, 0 7fi to 100, phuphorua not to exceed 
0 04, and aulphur not to exceed 0 06 

Aa two latest Qerman dreadnoughts are to be 
aqnipiwd with turblnoa, and special lutoreat attaches 
to the fact that two rival types or turbine, the Panona 
and the Curtla, will be tried out against each other 
The “llelmdal" will be propelled by Itipln arrewa op- 
ented by Curtis turbines, and the alatpr ship will ba 
equipped with Parsons turbines of equal contract 
power 

A mathod of simultaneonaly excavating and lin¬ 
ing vertical shafts is contemplated in one of the con 
tracts for the Cataklll water supply In the shaft 
will he suspended a lining platform, from which the 
concrete forms will be erected and concrete laid The 
uoavating will be carried on below, the material be¬ 
ing hoisted through a hole In the center of the plat 

We raoaatly noted In these columns the rapid In 
creau In tho weight of loromallvas A similar growth 
la taking place In the cars, the Pinnsylvaula Rail¬ 
road Co having recently asked for tenders for 10,000 
coal cars of 70 tons capacity and an overload taparliy 
of 10 per rent Aa the steel In the cars will weigh 

20 tons exclusive of the wheels, (bo maximum wilght 
□r car and load may reach 100 tons 

Apropos of marine turbines we note that Messrs 
Parsons A Co, rw-ognUlng Iho advantsgni of Iwla- 
screw propulsion, as proved In tba Curtis equipment 
of the scout “Salem," have deteloped a modl&ed Cur- 
tie partial admission turbine whlih they are to Install 
In one of tho new 6 2ao-ton 26-knot Orltish scouts. A 
■later ship will have Curtis turbines The Parsons 
turblQM will weigh 340 Lons, and guarantee full 
power on 1,3 pounds of dry atuam per horse-power per 
hour The Curtis turbine will weigh 260 tons and guar- 
anton 12 6 jiounds of superheated steam 

Tbara are pemlatent reports that the tlamburg 
American Une Is about tn butld two huge steamers 
which will rival the White Star liners Olympic and 
Titanic, which are to be In service during 1011 Tha 
reportod dimensions are Length, 860 feet, beam, 92 
feet, and depth 66 feet Reciprocating engines of 
46,000 horaa-powcT will drive the ships at a speed of 

21 knots 

A reeaet bulletin of the United States Geological 
Survey givea some autlatlca of produce^gaa power 
plants In the United Statoa which are very favorable 
There are over 600 plants In operation, aggregating 
•116,000 hone-power The government testing plants 
at Bt Lonls and Norfolk show a fuel consumption of 
as low, under favorable conditions, na 0 96 pound per 
electrical horae-povrer Comparative testa of 76 grades 
of bituminous coal undar steam bollera and In pro- 
ducera show a ratio of 3 7 In favor of tha latter 

Oaa el tha most Important branchea of the general 
scheme for the development of Japan la tho extenalon 
of her railroad development along predstermlned lines 
which have been laid out with an eya to tha develop- 
mant of tha country conaldered aa a unit A noUble 
evant In this developmont won tba recent completion 
of the railway betwaen HItoyoabI and Kogoeblma, 
which connected up the leet link in the trunk line 
running throughout the full length of the empire The 
total length of the line U 1,760 miles, and the dla- 
tanoe from north to south of the Island can now be 
oovared In live days and ntgbta. At the clnae of the 
flacnl year 1B07-190S 4,463 miles of state railways 
were opened to tralBc and 466 mtlea of railway con¬ 
trolled by private IntereaU 

A pnastadac Inatollatlon of a wlndmlU-electrlo 
plant baa recently been completed at Worceater, Eng 
land, by J a Childs A Co-, of Ismdon It eonalaU of 
a |4-(oot wind tniblae oarried upon a 76-toot tewar 
The gnevator la located at the foot of the tower, tho 
battery and switehboftird In one of tha outbnlldlnga 
M the home. Overhead oopper oablsft oftrry the cur¬ 
rent te the hettery aoiiie 4B6 ynyda dlsUnt TbegelM^ 
ntor whfcb rnne.nt 400 tq 600 revolatleu per minute 
la driven by a B-laoh halt trem the vertical ehaft of 
tha wind tarWne. It hoe ft Xsaxtiana eatput ot 4 
Mlawatta with « nmnnal p ram u ie of 70 velta. The 
plant nna abont 100 tighte la tha home, and aervee 
•too to drive a ekal onttarv a •lran^r fttw, and a root 
pritptaf paddftft' 


Sci ent ific American 

ELBCTBICAL. 

A eompe n y haa been formed In London to Inlrodnoe 
and enrounge the uia of electricity In the poorer dls- 
trlcte ot the City The company agroea to wire and 
aupply any apartment ot three rooma and over wltb 
tantalnm lampe, rhorglng live cents a week iier lamp 
from April to September and eeven centi a week for 
tha real of tha year The lamps however must be re¬ 
newed by the consumer 

A aewr mounting for metallic Mament in lamps has 
been devised in Germany The mounllng provides 
toi the shrinkage of the filament whieh la not always 
uniform, aud for chin reason esib fllaoient Is sup¬ 
ported at Us lower end on a small spring whlih Is 
covered with a paste of flndy powdered tungsten so 
Bs to lurevent it from being consumed by the heat 
ot the Incandescent lllamenU 

Ae use ot the telephone for train dispatching la 
slowly spreading The Gulf, Toxas ft Western Rail¬ 
road la equipping lu line with a telephone system for 
train dlspaU-hlng betwmn Jaeksboro and Ueulamln 
Texaa The road connects the Chicago, Rock labind ft 
Gulf and the WIrbIta Valley railroads When the tele¬ 
phone system on the Biiokane division of the Great 
.Northern Hallway Is completed there will be 2100 
miles of this railroad operated by means of the tele- 
phono 

A hydro-elaetrla plant tn the Hakono Mountains 
about 36 miles from Yokohama, tat>an has recently 
been roDi|ileled and Is particularly luluresling for the 
fnrt that mu( h of tho apparatua uaed la of Jaivineae 
make The Shlbaura Rleetrle Manufaeturlng Com¬ 
pany of ToUo boa built llie aoO-kllowatt air-tooled, oil 
Immersed transformers to hi used at tho siib-stntlon 
In Yokolisnia. A large number of tho high tension 
tiiaulatora used on tho Hue are of the Shlbaura type 
About one-third of the line la auppurled on towers 
which is a new deiinrture for Japan At Ihn iiower 
ilatlon the water la carried over a dlstanco ot HiMtU 
feut in two paralltl pl|ie Hues that lead to tho turbo¬ 
generator units lh< up|w>r lialf ot the plpo IlniS) eon 
■Ista of rlvel(-d pipea made by Iho Bhibaurn t'ompaiiy 
Thu plant lomprlsos two JOtHi-hllawnit alternators 
and the eiirronl wbtih Is generated at 34>l) volU, Is 
stepped up to 46,000 volts for tbo line 

In a rsoMt number of the RIcctrical IVorld appears 
an Intnrestiug arlitle on the wireless telephone and 
the author arrivt-s at the following conelualons ' It 
Is, then quite evident that future systems of wire¬ 
less telephony must either eliminate the use nf 
mlerophniie transmdttepa or find types far In advanci 
of those used to-day In addition to tbla, some more 
powttrful and more reliable osrillatnr must bo aiil)- 
stttuted tor the art If no gnat difflrnitira urlae In 
Its operation and Its coat be mifflttently reduied this 
substitute may be the high frequemy allernator 
Wltb the few weak polnln ot tlio present system n- 
moved and tho useful parts ot the apparatus re¬ 
tained, the wireless telephone will tome Into all the 
lines to which It is adapted but the elimination of I hi 
defects will Inrolro a dejiarture from present melhisiH 
Until these are disinrded, attompts at eomnicrdal 
wireless telephony will bo futule’ 

Tha follovlsg useful oleelrlcal shop kink was pub¬ 
lished In a recent number of tho BHectrlc Railway 
Journal describing a method of soldering broken or 
burned-out wires without removing them from tho 
armature "The damaged wire Is raised a lltlln way 
out of tho Blot The InaiiUtlon la than acrapoil oft 
for B few Inches and the ends at the broken wire are 
filed off smoothly after which a place of wire la cut 
to fill the gap One end of the Inserted wire Is then 
bntt-endod with the armatare wire and the ends healed 
by a gas torch nntll they aro red hot Upon this a lit 
tie borax is applied as a flux, and then some sliver 
■older is inserted between the snda. When both 
■plleoa are romploted In this iMbloo tho bare wirn Is 
woDDd with silk, oa the latter takes np lesa spare than 
tape After the silk has been covtrod with Insulation 
the coil Is ready to bo rolnniod to (ho slot During 
the operation of heating with the torch the adjacent 
wires are protected by fiber barriers" 

B to xapoxUd that at tbo time of the rescue of the 
crew ot the stsamshlp "Kentucky’ by the "Alamo," 
which hod been summoned by wireless telegraphy, the 
wlreldia apparatus had almost been put out of com- 
mlaelon by the water that partially submurged th^ 
dynoma By wrapping the dynamo with tarpaulins K 
was possible to keep the machine running nntll help 
arrived Ala <e not the only case of a rescue due to 
the help summoned by wlrchwa telegraphy, and on a 
previous occasion the apparatus was put out of qom- 
mission by the encroachments of the water It has 
been euggested that storage batteries should be used 
to supply the current, beesoae they could ba placed 
when there would be no danger of Injury by water 
But as storage batteries would bo Impractical owing 
to the motion of g vesml In a etorm, some arrange¬ 
ment should be provided for placing the dynamo and 
• gasoline englfte fbr driving It well above the danger 
Uati 


SC1CMCC 

Bsaan l experiment,! bate proved oonoluaively that 
rool dost whlrh has been ground to a state ao fine that 
It will paoa a 200-mesli sieve, will explode from eon 
tatt with either a naked flame or with tho arc ot an 
electric ruiTont 

The bnildlng ot an observatory on tho rim of the 
great crater of Kllauea has been advota’cd for s**v 
oral yoara. Ae pros|ie<'Ui are now brlKbltr iban 
they ever were, and It seems likely that the ohsfrta 
tory will bo built as |iarl of tlie t'ollego nf liawatl 

A reolpe for a non-ehrlnklng alloy to be used In 
duplicating iwlteriiH, Is giveu u folloas by The Metal 
Industry Tin, 60 pounds, line, 60 pounds This 
gives B tough hard metal that runs well If a good 
grade of line Is iisod Tho addition of 2 iioiinds of 
bismuth «III render IL oven more fiuld and enable It to 
Ih) pourud at a lower toniiM ralun lly using heavy 
aprueu and pouring told the ehrlnkagc wliicli la slight, 
niay bt largely oterromo 

PtaL I] B Barnard reiinlly obtaliu-il a pliolograph 
of Halley's (oinpl showing a lull niii degree lung The 
comet Is beginning to wake up Mr Rlleniian will sail 
for Honolulu on Manh Hlli tn observe tlio transit of 
Halleys romet aiross tbi- sun's disk He la sent out 
by tho comot coDin)lttcu of tho Aatronomlral and An- 
Irophyalisl Botlcty of Annirliit He takes wtlli hint a 
good 6-Inch portrait Ions by Hraalioar and a flinch 
(quatorlal mounting lent by tho I Uk OlsuTvalory 
He Is perlutiH) the best iKtssIblo man for the work, and 
wUl bo Ihornughly equlpiKtl to obtain tho liesl results 

Dnrlag the night between rktober TIh and 8lh, 1909, 
a meteoric atoun fell to •■arlh on lliu farm of Mr W P 
NlLknnmn, of Norwissi Masn The mi (eorUt la a 
hamaliaiied mass of viry hard gray stony malerlal, 
inneh rorrugatid nn Ihe siirraie, about two and one- 
halt feet long In Us griatist dinn nslnn one foot to 
nearly one aud one half ful broad and varying from 
one foot to oin.-liulf foot In tiu third dlineiislon lls 
vnhinin was i stimuli il as uboiit 176 lubU feel lla 
weight ,as perhaps 276 iKuinds, and Its density ns not 
much ov cr J 6 

Boaldsi Halleys Comet two other comets may bo 
cxpettid In 1910 The first ot these is Tempers, dlscov 
ored July id, 1S7i, at Milan It has a period of 6 76 
yearn It was ubsurvisl In IS7S 18|)4 isog and 1904 
It last passed porlhellun In November It ought there¬ 
fore, to be expiHtod tills s|>rlug 

Tho second of tho expected comets Is that of Arrost, 
discovered In IH6I and the return nf whlih In expi>ctod 
111 Ihn Biimmi r ot this )eur U was ohnerved In 1867, 
1670, 1K77 IK'iu and 1907 It was unfortunately placed 
In 1901 and therefore could not be obaorved 

As ohlsf purpose of Ihe soundproof room at the 
University of t'luiala Is the Insuring of iierfett free¬ 
dom from sounds from outside Hy building It on 
plalforniH of llili k lead and cement and by construct¬ 
ing Its walls of insiiy thliknosses of felt, cork, asbes¬ 
tos, and other bod cuaduilurs of sniind vibrations, tha 
prlnriiwl objett was attained Tho nsim Is so quiet 
that the beating of ones heart or the imaking of 
ones muscles Is at once heard on taking up a jinsl 
tion within lls ilnsed doors and windows and tho 
only defect nf II as a laboratory for acousllc expert- 
nienis la tnal ventllstlon Is absent, and no one can 
rvmain In It for inon than an hour at a time 

Ptot Upmanji aniioniired 1s>fore tha Acadomy ot 
Belenees that MaduiiiH t’lirle has obtained a tenth of 
a gramme of iHiIiinlnm with whlih she has been ex 
imrlmentlng Polonium Is a radliHirtlve element dis- 
covorod by Madame rnrle as early as 1696 Inn not ob 
tglilpd biforo In sufilileul quant Hies for elahornti ex 
perlmcntatlon From tin brhf reiKirts whlih hava 
bi-on received II would aeem that pnlunliiin In Ita 
earlier atages la more radlo-aillie than radium, but It 
loses Its powir vi ry muih more rapidly It neenia rea 
■onably certain that polouluin is Idiullial with lailinra 
F, nnn of the aarli-s of metals prodincd by the demm 
position of radium The particle of imlonlum ob 
talned by Madame Curia Is not entirely Isolated, but 
«ma combined with sr verni tcutlis ot a milligramme 
of another body 

A spaolal Invratlgallon ot the motion of the bridge 
ot the violin haa been made by J M Glltav and ITof 
M De Haas of Amsterdam They i-nm lude from their 
experiments that the brldgi of a violin pi rfonns a 
liarallel as well as a trausverse motion, and that tho 
timbre of thi tone la modified greatly when Iho In¬ 
tensity of onn nf the motions Is altered and tbo oilier 
motion Is left uneliangcd as nearly aa possible They 
have also explained tho ailinn ot the mnto, and Iho In 
fliienee which the use of Ion thick or too thin a bridge 
has on tho sound of a violin Ao mute Is comnionly 
supposed to "dampen' or "doaden" tbo sound It tho 
mute caused nothing but a general damping bj redne- 
Ing the bridge motion, the mnto would only weaken tbo 
sound, and the same effnrt would bo obtained by bowing 
softly on ■ violin without s mute as by bon lug hard on 
a violin with a mute 'Aat, however Is by no msftna 
tbo case, aa every one knowa. 



i8o 8el«nttflo AinMkM' 

A NLW TYPE OF SELF-DISCHARGING COAUNC^ 


The new iratem of belt-coDToyor dluharge hu been 
tnttmllod by WIIlluu Doxford A Bom, Ltd, In a new 
veeael—the ateamsblp "PnJIlon"—which ihty have re¬ 
cently built at the Palllon ihlpyard, Bunderland, 
{■Uigland, to the order of the Dunrobln Bblpplnc Com¬ 
pany, Ltd of Newcaetle-on Tyne Thli vexael hai a 
lingtb Ijetwcen purpendlculara of 270 feet, and a 
ranylng inpailly of 3,100 tana on a 17 feei 10 Incbea 
draft The murhlnery, comprlalng trlple-eapamlon 


BY F. C COLEMAN 

applied to the ateamahip “PaUlon," aa. In order to ob¬ 
viate the uae of delivery ahoots. which reanlta In con- 
alderable damage, the terminal conveyon are carried 
In awlvel booma, which are raleed or lowered and 
awnng overboard to the poinu of delivery, thna per 
mlttlng of the cargo being conveyed direct to the truck 
or barge wlthont aboota. Tbeee booma may alao be 
awung acroaa to the reverae aide of the veaoel, ao that 
both booma can deliver almnltaneonaly Into tmuka or 
aft The warehouae Another Important feature of thla dla- 




( of a carco of eoal la carried «■ 


I lirl 


» In 


the cargo lying aoUd, eaoept under the ovarkaag at 
the chamber on the bulkhead over the allde door, gt 
which point the apace Ig naturally only partially aned. 
The allde door la the oovera over the oatveyara Ig 
drawn back by the operator In the tunnel and the 
looae coal over It Immediately travela on to the ooo- 
veyera, which may or may not have been atarted. If 
running, then the flow oontlnnaa; If atandtng, no dUB- 
cnlty arlaea bacanae 


lilt funcmllo, while the navigation 
niioiniiiodBlIon Ir about mldahlpa 
The Inner bottom la relied and 
Hlopcd upward In the winge and 
built Into the nidei of the ruRsel 
forming a lultablo Incline for 
grnvHaling the <nrgo to the con 
veyen, and also giving the veaiol 
Ihe advantage of bring about half 
Inadi-d when in ballaet and 
htinkcri In the renter line la con- 
Ntruded a ainpe-top tore peak 
thrnughuut the hold and between 
Hill lunnil nod the tunnel extend 
lug from the engine Biwre to the 
ralHed porilona of the double but 
lorn are placed the conveyer bella 
nf the Roblna pattern one on 
either lido of the veoeel The eldei 
(it Ihe tunnel below the level of the 
hatch wiiyi over the bolta are open 
for free arceia to the belti and 
(arrieni at all tlmea Over thear 
conveyor bclta are placed atrong 
Iron guide platoa extending the 
full length of tho hold and par 
tially covering the belta leaving a 
21 Inch hatch over a SB-Inch belt 
Thla apaco la covered In the holda 
by croaa-Iald batch coven, 9 Inches 
In length and 3 Inchet In thick 
nnm, whlih aupport the cargo and 
leave the conveyors to work with 
out carrying the load At the after 
end of tho hold a portion of the 
hatch, over which the tt-lnch hatch 
cover la omitted la covered by a 
horizontal Iron elide door operated 
by a ratebot In the tunnel On the 
foreelde of tbo bulkhead Is con- 
el ructed an occoei chamber In free 
communication with the tunnel 
which la of Buch a form ea par¬ 
tially to protect the allde door 
fmm the cargo when loading, and 
In the floor of tbU projection of 
the chamber la nited a flap hatch 
to give acceoa to the hold from the 
tunnel At the after end of the 
cargo apace the cronveyen rliw 
from the horizontal and poaa up¬ 
ward In Iron rhambera through the 
moi binary aiiure, and thoniw Into 
the conveyer-driving engine iwora 
and discharge the load Into guide 
aboota In the atom of tho veeael 
Tbeoe carry tbo load on to return 
belts, which are extended forward 
both atdea on the deck In a elm 
pie form these conveyers would 
terminate at tho tore end of the 
machinery apace, or poop front 
and Ihe load would be delivered 
Into aide ahoots which teloecope 
end are adjustable for loading 
barges on either aide of the veeael, 
the ahoots being suspended from 
derricks or other suitable means. 

In caaes where the discharge la 
rieiiilivd at a higher level than le 
aiuiiied at the poop frenf and a 
large range of elevation la naesg- 
oary, as for Instance, for delivery 
on high quays Into trucks and Into 
barges BlongBlde, the conveyon nre carried forward and 
hinged at the poop front, and the delivery and la sue- 
pended by aultahie taikle from twin maati or tnune- 
work, and la raised or lowered aecordlng to elrenm- 
alnncea, delivering the load Into taleaeapki nkootg nas- 
pended therefrom When the delivery to Into trndm, 
the “oltolde" belt delivers amldahlpe Into n erore oto- 
veyor euapandiHl on the maata. whleh earrtoi the load 
to the shore side and dellven by aboeU Into tho tmeka. 
A develoinnant ol this prinelpla 



aperture b 
clean and flows when tha b*U to 
■tartad. Then, It no ‘hrtdgtnr’ oc¬ 
ean, the after part of the bold to 
npldly emptied on to the conveyer 
which to carrying It on deck and 
Into the receiving trucks or bargee. 
If, however, any "bridling'* to 
threatened, tho openlor In the tun¬ 
nel aacende to the chamber, and 
haa free access over the aperture 
to correct any block If “bridging" 
occun higher In the hold, then he 
break! It by means of a pinch bar 
through pertontlone In the chamber 
sldea. When the after end of the 
cargo haa nun to Its natural angle 
of repoae, the opentor now In the 
hold merely removes the lint cover 
and places It aft ef tbs aperture 
allowing another portion of cargo 
to run, he being In a free position 


to 


the I 


anv tendency to bridging and lo 


charging arrangement Uan la the msthod ol dallverlag 
the cargo onto the halU from the hoM, and enahliag 
the opentor to hive fnll control tad Cws anenm at all 
Umen to the coaveyen nad to the Mcc et the enrgn. 
He may Urns nperlnload gad dlNct the oaoUnnens 
flow, and be In a poetUon promptly lo eorroet any taad- 
ney of the cargo to bridgn or to «ho)|o. tbo aportan 
tooding to the bolt, whtok. b^ tho oHaSoot opnoo tbo 
load htf to pan throngh, Inooroo n odhtlaaonfl oad na* 
latarrapted doUTory. 


and Incline to block the aperture, 
he again corrects thto and, having 
rnn no much more, he removea the 
next segment of cover, and bo on, 
gradually tnnaferrlug tbo apertnre 
from the after end to the fore' end 
of tho hold The wing tanko and 
centrel tunnel being eloped, the 
cargo gravitates to the oportnre, 
and the flnnli nre manipulated by 
the operator, one man being on enob 
aide of the hold An Important tea 
ture to the Inclined shoot, over 
which all the cargo poaon on to 
the bell Thla shoot to carried on 
tnvelcn on the guide plate aides, 
and to moved by the opentor in the 
bold forward from stop to stop to 
correspond with tbo movement of 
the aperture thus allowing two men 
to roanlpnlato n whole cargo at the 
rete of 000 tons per hour It to 
estimated that In regular working 
the eteamehlp "Palllen” will be un 
loaded In six houre, or aHowIng for 
stoppagee in moving barges, etc., 
seven to eight houn, and this too 
with but one stoker, one engineer, 
two laboren In the bold, and two 
Bdjuallng the iheots or bcwiiu into 
the craft Tho total coot of dto- 
chaiglng the cargo of the "PalHon" 
will not exceed |60, Including the 
upkeep of the gear, and It to af- 
Brmed that the coat of dtocbaigtng 
a similar cargo at, for instance, the 
port of Hamburg, Is about IBM, and 
that in the work no fewer then 
110 men are employed for about 
eleven houn under fnvonbla eoadl- 
tlone. 

A steamer eueh as the "FaUkm” 
to faidependaat of shon labor, and 
•o may avoid the frequent detoye 


hnmber id men nqulretf to as amaH 
and the time ocenpled so short, that 
It would be a sfauple matter to agree 
with the crew of the veoOet that 
they reoelvo k flxod eitra wage, and the gtodmiga pf 
the cargo baetele put of tbeir oMlnary gnty. A lib¬ 
eral atotantoflt tha cost of dtoohuie, unghr kMh oom 
ditlonn, wonW Mt Mtoh the inm of twoeonto POC too; 
and at thto boot tba oargo to abo wafghag. 


Root l>hlnL-«lx SB pnilo of powtenl okiy 4oS«,,|0 
of powdared intea alato, «k of powgofwl gaorihtt yosih, 
with hglf Oo onaUity pt pm* nhal WhM ho&'WM ' 
w manf^ hnigMKla atpig ti "j 









. .:P)^Aiv ^ 19101 


Sdantlite AnMrican 


181 


ivtb VEL ELECTRICAL APPLIANCES 


• of tleotrlelty lor lllmnla- 
■tiDC OMlUarlot, wiiM«ellan. etc., hat rowlerad obao- 
Ma 1IIU7 appllaneaa which wara formorlj In oao— 
otpaeUUj thoM which oonaumo oaal«u whan In o»- 
e a demtiid for up-t»<Uta Invcn- 
the eooiIlUont Inpoud hr 
Few roeant patanU lUuatraU more atrlk- 
Ingly tha manner in which tha Ingenuity of mankind 
kaapa pace with tha exlgenclei of modem trade than 
thoaa which are llluetratad In the acrompanrlng photo- 
iraphe. The patentee and manufacturer of tbeaa 
original electrical appllaneaa U Mr Frederic Hughea, 
of Uwdon, Kngland, and It le to thU gentleman that 
the preeent writer la Indebted tor permlealon to do- 
aertbe and lllnatrata the apparatus In question. In 
the case of the electric search-light or callai^torch, 
Mr Hughes claims that the appliance stands alone, 
being the only perfect, clean, odorless and reliable 
hiTentlon for thoroogblr examining bnwera' cuks. 
rata, rafrlgeTatorB, spirit or oil Jars, etc. 

The main details of the cellartorrh may be ap¬ 
preciated by reference to the accompanying photo- 
grapha Tha reader will sea that it consists assan* 
tlally of a powerful olectrte glow lamp of iiecnllar de¬ 
sign, supported at the end of a eiiltabl/ curved rod 
The circumference of thia lamp la so small that tho 
appliance can be used effectually through any orifice 
not lew than half an Inch In diameter 

The advantages of this new cellar-torch will be most 
readily perrelved if wo comiwre It with the older 
appliances which It has superaeded Tho contact of 
a gas Jet, or a taiwr flame, with a cold surface (such 
as the inner wall of a cask or Jar I Immediately pro^ 
dncea a deposit of soot, which may be too alight to 
attract the notice of the aoarcher, but will never- 
theleaa dlaoolor and Injure to a greater or less ex¬ 
tent the fluid with whIUi the vessel Is ultimstely 
Blled Blmllarly, when gas la used to “noao" casks, 
the products of combustion combined with the CO, 
already la the cask and tha pungent odor Involved 
conceal the mualtnesa and thus deceive the ex¬ 
aminer. who accordingly cerllflos ns clean a vessel 
which, as a fact. Is far from being so With the 
patent ssarehllght or eella^torch the examination may 
be prolongod Indefinitely without In the least sffeeV 
lag the actual odor of the Vessels Interior 

As the heat generated by the lamp of this cellsr- 
torch Is very slight, ths appliance may be employed 
for the examination of veasele containing all kinds of 
laflamnwble fluids or gases without the smallest risk 
of explosion. Bach torch may be fitted at will with 
an oblong or circular mirror, which Is screwed to tho 
extremity of the appllsnee beyond the lamp Upon 
being passed Into the Jar or cask, a slight pressnro 
against the side or bottom of the vessel causes the 
mirror to assume a horixontal position, and by this 
means a view of ths «mfrr surface of the vessel Is 
readily obtained The advantagea of this device will 
be at once apparent to the prarthwl roader, who will 
readily perceive that by no other meana can the whole 
Interior wall of a doted vessel be so thoroughly ex¬ 
plored Indoed, for the thorough examination of the 
Interiors of bung staves, bushes, holler tubes, etc., 
there Is no more perfect appliance obtainable than 
Hughes's cella^toreb fitted with a reflector of suit¬ 
able shape 

In conjunction with his patent electric torch, Mr 
Hngbea has reesntly Introdnced another novelty In 
the thermo-cere or wax-melter ThU U an Ingenious 
appliance by means of which a perfectly ooutrolled 
supply of melted sealing- or bottllng-waz may be ob- 
Ulnsd. Like all the most Important patenta, tha 
apparatus U simple In design and effective In 
nae. When conneotad by means of the flexible 
wire with the sourea of electrical current It U 
held In the left hand—the right band being per 
feetly free for uae A stick of wax U fitted 
Into the holdor and held In plane by means of 
a aorew clip. The left thumb (overcoming s 
spring) presses the wax downward against 
the heating rsceptade, and by allgbtly Inclining 
thU tbs melted wax flows through a Up on to 
the latter, botUa, or other object which U to 
be sealed Of oodrsn, m the wax melte. tha 
atjek ahoitana. and to complete the melting of 
Uw Mtlra atlck a eUght movement of the hand 
downward on the handU onaWea the thumb 
further to praaa tha wax untU the whole stick 
la eonaomad—tha wax boMar tisvsllng in a 

Whsnaear it tMomaa dsalraUa to oheok tha 
a«w pf maltU Wkx, ths p rw Mu rs of tl 
Ig retaMd. wken Hie « 
rtkrjMt w Hi al i WT y to 

A (»* of the advMUgas of ths thattto- 
H tht ant«laoe^ tUa ' 


BY PERCY COLLINS 

appUanee may be nsad In tha most eonfluMl spsoe. 
and In any drcainstaaeaa, with ahaeinte safety from 
the lire rUk which te so constant a danger wber- 
tver naked gas Jete and flexible mbber tubes are 
employed. Again, tha greatest possible economy In 
the uae of wax U ^talnable, there being no poaal- 
biuty of waste throngb eareleasneaa, tor ths reason 
that melting U automatloally itmliMd tha Instant that 



beUa of dhUe and the potash deposits of Btassfurt, U 
now In a critical atege of development, owing to the 
Inoreealng production of nitrogenous fertlliun by the 
flxatloa of atmospbsrlo nitrogen, and also to tho ro- 
Bulte of recent experlmanU on the terillUIng effect of 
extrsmely minute quantities of totaUy new agenia 
The properties of both cla ss es of these new fertlllxera 
are briefly described by Rand TsUler in Revue de 
Cblmle pure et appllquedi 


tha applloace leaves the hand No discoloration or 
smoking of the wax Is poastblo, and the most dcll- 
lately tinted sssllng-wsx will remain perfertly true 
to the original shade Flnslly. the sealing can pro¬ 
reed continuously, and in any position, the appliance 
needing no preliminary preparation, while all splash¬ 
ing or dropping of the wax U entirely avoided The 
thermo-cere may therefore be used for sesllng let 
ters, postal pockets, etc, white articles of value may 
bo safely left In close proximity without tho slight¬ 
est rUk of their catching lire 


The New Agrtcnltnral renlUam. 

The manufacture of fertllliors U one of the most 
Important of chemical Industries, but this manufao- 
turn, together with the exploitation of the nitrate 

Tha laxlUa elecMe oallar-tonh. 



mtratet Neutral nitrate of lime, containing 18 
per cent of nitrogen, has been manufactured at Notod- 
den, Norway since I80E It la an excellent fertiliser 
and equal lu all respects to Chile nitrate It 1 an be 
mixed witb superphoaptaate without causing spprect- 
able loss of nitrogen or ratrogradatlon of phosphoric 
geld Its bygrometrlf character makes its applica¬ 
tion somewhat Inconvenient, but It poasesses. In oon- 
tnat with Chile nitrate, the advantage of adding to 
the soli lime, an indlapenaable plant food, instead of 
soda, the accumulation of which may be injurious to 
Vegetation 

It appears probable that Chile saltpeter will, be¬ 
fore long, be supplanted by nltratce obtained from at¬ 
mospheric nitrogen The Blrkeland Eyde and other 
proceeaee now In use are conunerclally practicable in 
their preeent form, only where water power la cheap, 
but three proreasea ere susceptlbls of great Improve¬ 
ment An efflrlemy equal to that of most other pro- 
cceaea of tnduetrlal chemistry would make It com¬ 
mercially feasible to produce nitrates evorywhere At 
present the nitric acid obtained from the air la neu- 
tnllxed with lime, while most of the world's produc¬ 
tion of sulphuric acid Is employed In the manufarture 
of luperphoaphatca If this nitric acid could be used 
to convert the tribasle calcium phuepbato Into tha 
superphosphate an enormous saving conld be effected 
and n tcrtlllxer produced whl< h would contain both 
soluble phosphoric acid and nitrogen In a form snit- 
able for aaslmtlatlon, and would drive every olbor 
nitrogenous or pbosphsted fertlllirr out of the 
market 

CyanamMes The difficulty of applying tho light 
cyanamide iwmdcr has been overcome by adding a 
Itlllo water, which mmbtnoa with the quicklime of 
the crude cyanamide and forms s coarse powdor 
called granulated cyanamide whlih Is minh mors con¬ 
venient In use A still belter form It oil rynnnmide, 
made by mixing the fine iiowder with 4 per cent of 
mido petroleum Tho proportion of nitrogen In com¬ 
mercial cyanamide has been Increased by Improve- 
monts In manufacture from 15 ptr cent to about 20 
per cent that of pure calcium 1 yanamlde being about 
j; per wnf rynnamfde has now fairly entered Into 
agricultural practice The trust which controls the 
sale of the product In Cermany and Italy sold 3,000 
tons of cyanamide In the ant halt of laal year 
liahluoi cyanamide (CN.fa), treated with water 
and carbon dioxide yields dliyanamldu irtN.H,) In 
the 'arm of nearly Insoluble colorleaa iryatals. which 
contain 68 per cent of nitrogen and form the richest 
nllrogenouB fertlllxer ever produced In some cases 
the cost of produrtlun of dlcyanamlde may be counter¬ 
balanced by tbe economy In transiwrlatlon Applied 
to wheat In the quantity of 30 or 40 pounds per acre. 
It has produced excellent results 
QuIlUn has proved that more than one-fifth of the 
nitrogen of cyanamide la converted Into ammonia In 
one wook and more than one-ihlrd In two weeks, by 
tbe action of eoll moisture Miientx and Nntlln ob¬ 
served In two months a production of nitric acid cor- 
rsapondlng to 11/12 of tho nitrogen of the cynna- 
mlde added to the soil 

Tho poisonous action on plants whirh was at 
first attributed to cyanamide fertilisers sppears to 
have no extatence or to be due to Impurities The 
germinating power of wheat treated with pure 
cyanamide or dli yanamlde is not diminished but 
Is sometimes lucreased Muentz and Nottin buw- 
evor. observed a temporary arrest of growth after 
tbe applleatlon of ryanamide In hot dry weather, 
and therefore adviao the selection of a wat period 
(or Its appllcallon 

II vaaniizinH roTTAiifrao MA-tuAveaF 

Manganese Is widely distributed In nature and 
playa an Important part In the formation of the 
dlaatases which are the principal agents in vege¬ 
table synthesis Nagaoka, In Japan applied man¬ 
ganese sulphate to rice plantations In quuntltles 
equivalent to from 10 to 60 ponnda of Mn, fli pel 
acre, and obtained Increaeee of crop of from 22 to 
87 per cent The beneflolal effect persisted to a 
smalleat extent, thrangh the following year Man- 
ganeae ehlorld*, a waste pradnet of 
indoitry, exarta a ilmllar action. 

















i 83 




SctmntIBQ Aniiriottik 


In Europe, Voeloker and otlien bave obtained In¬ 
creases in the crop of wheat up to 20 per cent from 
the uiipllcadon of from 2B to 60 pounds of manitanene 
sulphate per acre Excessive doaos (100 pounds) dlm- 
lulshnd the crop Similar results were obtained with 

arSBorlo. Ueudrlck and Corplaux observed little 
benellt fronj Iho uppllratlon of manganese to sugar 
beets, but tloaohi obtained Incremunls of 40 i>er cent 
III roots and 26 |)or innt In sugar from manganese 
chloride and of J4 per coat In roots and 66 iier cent 
III sugar froui iiiuiigancao sulpliaU'-the iblnrlde dim- 
liilnliing and tliu sulphate Increasing the rlihnese of 
the Julie 

lAlili flux (luriila obtained llie aurprlstiig Increase 
of 64 iwr ccnl In liitallp dry wulghl from maiigunese 
ililiirlde, iDid :il pi r i-ent from manganese aiilphale 
ill! iiiiiiliides fruui his analywis that the manganese 
iijiplled Is Bsslinllaled by tho plnnls and that the dif 
(erenro In nioletiilar weight of Iho chloride and sul¬ 
phate determines tho degree of Influence on the 
fiirnintlon of dlBslasps 

Tliil the Ilfect iiiiiiiuL lie wholly due to tho mas 
l,nni3u wlilili Is assIniMulfd, for Durtrunil found no 
iiinro iiiaiiKUiiiHe In uni plunls, the grow III of which 
had bean lin reiis) d by niangBiu-se, than In Ihe con 
Iml plnnls In wlihli no iiiuiigniieso had linen applied 
And riiiiil Aineriiau t<x|ii rliiii nts have proved that 
firtlllrlng ngeulH art luirlly by destroying the toxins 
uri III tlio Hull by the prctullng irons ITuslable man- 
gsiiese salts might be ex|K>tl«d to promote the nxlda 
tion Ilf llipsp toxins Manganpsp oxidn, (races of which 
iKciir In most soils, la entirely Inert The greatest 
proporlhiii Ilf siiLceasca has bm n olitaliipa with man¬ 
ga nuso sulphate. 

Ill KTlMUIAhTS AMl JSIIHOVB 

Amerlian iiziuriniiutnni ha\i revicpd the old 
theory of De Candolle, and provud tlwt Infertility 
may be due In imlaonoua eXi retlons It is conceivable 
that minute doses of powerful poisons might destroy 
these pxcrutlona or prevent their fornuillon 

CoppiT Halil The satta of lopper have tong boon 
employed for the imrpoae of deslroylng fungous para- 
silt's of the grape, and flclds of young grain con bo 
freed of certain niixlniis weeds without liijurlug the 
grain plant* by spraying with a 6 iwr ccnl solution 
of cupiier BUlpbate Quito nsently Urflal has In 
creaaod the yield of malw by from to 86 per cant 
by soaking the seed corn In a copia>r baih and then 
drying it before planting 1 'Iip bath was composed 
of 3 parts by weight of cupiier sulpbalu, J(l itarls of 
•larch and l,0Ut) parts of water 

£lne Javtlller, inferring, from tho present e of xloo 
In many plants that this metal must perform some 
function In vegetable physiology made an nxu naive 
series of experiments which proved that Inflnltcsimal 
qimntltlea of xint promote Ihe growth and iiiiiltiiillea- 
tion of mold and yposr fungi and some (hlorophyl- 
beorlng plants. For oxamide the growth of a rertain 
mold waa stlmnlatod by rulllvatlan In a medium con¬ 
taining I part of sine In 66,000 000, the maximum 
Increase was produced by proportion between t In 
10,000,060 and 1 In 26 000 and still stronger aolutlons 
exerted sn unfavorable or toxic Influence Mh heels 
and Do Heen find thal ilm salts promote the germlna 
lion of wheat 

Alum The isrgi' proporilon of alumina found In 
the ash of I -rtaln exotic plants (mom than 60 per 
rent in the Australian tree Orltrg enrlifia) led 
Yaniano to try the etfect of aluminous fertlllseri 
Common alum, added In the proportion of 1/6 per 
cent to Ihe water In which young barley planti were 
growing quickly killed the ploiils, bill proved much 
less Injurious to barley growing In Ihe ground A 
distinct fertilising oBecI, maiilfested by Increase of 
crop was observed to follow the appllcatlnn of 1/26 
per cent and 1/500 per cent solutions of ammonia 
alum to barley ami flax Ihe rtfoi.t of the ammonia 
having bmn carefully eliminated 

Mttmitla. Tbs presence of magnesia In all plants 
and In all aolla long ago suggested the employment of 
magnesia as a ferllllxer Tribol’s recent study of 
tho Influence of magnisla In the transfortnatlon of 
aarrharoM proves that magnnsla can act as a ferment 
Magnesian fertilizers wore formerly employed, to soma 
extent and with good n suits In recent experlmeats 
magnesia has been found to Increase the crop of 
grain potatoes and beets chiefly by promoting the 
asalmllstloB of nitrogen 

Bntminr Aso finds sodium bromide stimulating la 
very small doses and potsonoua ta larger doses to 
beans growing In pots One part of bromide to 60 
million 6 million and 1 million parts of earth pro¬ 
duced lorreases of crop of 93, 48 and 29 per cent, re¬ 
spectively 

fodliie and Plvorlnr Potassium Iodide, applied In 
dilute solution. apiM-nrs also to act as a stlmnlant or 
a iwlson aocordlsg to (be dose Aso and Siwuki 
obtained a large Imrcnsc In iron of rl<e from about 
1 in iMumd qf the anil iter ai re lull verv llllle Increase 
from nfltind while Itnllning dlmlnlslied the crop 
Of sUM>r boots by ooc-fourth by npjilylng about 4 10 


pound per oora. Anmogooi rsauUa wen obtelned bgf 
the aniiM experlmentan, with aodloin fliwrid*. npplM 
to the same crops. 

Rare SUmenU (krltun, like manganwe, appears to 
act aa a ferment Aao finds thorium rather InJoiloM 
than buneflolal to vegetation Nakamnra boa Inonoaed 
the yield of rice, growlnc in pots, by 70 per cent, by 
mixing with the soil 1100 000 of its weight of llthlmn 
carbonato, but a done 10 times greater produced a 
smaller Increase (66 per cent), caealum carbonate, In 
the asme dooes, produced Increases of 18^ and 9 per 
cent 

IV MACRBixi. mtnuKgaa. 

The discovery of the mschaolam of nitrification and 
the fixation of atraoapherlc nitrogen by the hocterla 
of root nodules, soon led to attempts to aid the procosa 
by the addition of nltrogon-flxlng hacleiia. In 1896 
Nobbd and Ulltner patented a process of Inoculating 
peas and beans and the aoil in which they grow by 
soaking the seed with an Infusion of • gelattn culture 
of the bacteria of the root noduluo. Bayer offered a 
pure culture of mienbatb'a bacillus, mixed with potato 
meal, but Maerker soon concluded, from tbe contra 
dbtory results obtained, that the preparatloa bad 
failed to prove tta value In 1904 the United State* 
Ournau of Agriculture distributed 12,000 boxes of 
bathirlal cultures, which appear to have produced 
good reaulta. In the majority of cases 

But the effect of these preparations la uncertain, an 
(he abrupt change of medium may avert the develop¬ 
ment of the bacteria. Tho soil naturally swarms with 
nitrifying bacteria, but their growth may bt checked 
by various causes which will have the same effect 
ou tho few millions thst are added 

Btocklasa has endeavored to obtain hardier varieties 
by cultivating the bacteria In a large mass of earth, 
and has obtained remarkable results, but In view of 
the uncertainly mentioned above. It U prudent to 
defer Judgment until sevoral more years of experi¬ 
ment have elaiwed 

V Tiih lAi 11 A>n THK r trnjB X or tnr nxw mnij/aui 

The value of the ultrogenoui fertilizers obtained by 
artlflf lal methods has been abundantly and decisively 
proved, but tBe wamo statement cannot be made In 
regard to the other new ferillizcrs every ono of which 
has given contradictory roHulls in the hands of differ 
ent cxiterlmentcrs Similar uncertainties, however, 
attended the nari' experiments with other ihemlcsl 
fertilizers Iho value of which Is now' unlvcraally 
riKognlzed We have learned bow to use nutrient 
ferllllzera and we shall learn how to um stlmulanta. 
And this knowledge will be productive of IncaleulBbls 
bcDuflt to agrhulture 


fiharcttt ■«* tike Aataretir. 
lant anyone should suppose tliat Dr Charcot went 
to the Antarctli largely for the purpoee of reaching 
the )ioIii It may be said at tbe outset that bis chief 
object waa one of stlenllftc rescanh only He only 
reached latitude 70 degrees, and therefore con hnrdly 
compare In achievement with hie prodecesanrs, and 
notably with Shocfclnton and Bcott What be did waa 
to explore a region of arrhlpolagoee and waterways, 
of which vory little Is known, and to broaden our 
knowledge of an Ire barrier which extends westward 
from the South Shetland Islands unbroken 
Although Dr Charcot ruturne with no'e ot the 
laurels of Shackleton and Bcott, his explorations will 
be of much assistant's to future Antarctic expleren 
From the meager account of bis findings it would 
seem that any attempt to approech the pole by way 
of the etralts ot the South Shetland Islands Is doomed 
to failure, and (hit Commander Fbary’i plan of a^ 
tacking the pole la a direction oppMtte to that pur¬ 
sued by Shackleton ta hopeless. So far tbe only 
starting point that holds out any promise at all Is tbe 
base of Ross's ice barrier, where tbe volcanoee Brebua 
and Terror are to be found Here and here only can 
on expedition winter not more than • few hundred 
miles from the pole 



The current SirprrjciiKNT. No 1782, contalu eonM 
vary striking tUostratfona ot tbe Farta flood, which 
show to what extent the capital of France hae a1I^ 
tered from the Inundation. Mr H F Bttmpooa eoBr 
tributee an excellent article on efllclenry In shop opera¬ 
tions, In -which be shows how shop eflioleiicy eas bs 
Increased, os well a* tome reaulta secured by ths 
methods which be advocatao. Mr Claude Oruhain*- 
Wblte, In an article "Some Experiences ot an Avi¬ 
ator,'’ sketches his own sTperleoce, and tbna ahow* 
many an aspiring aviator what be baa to avoid. AM- 
other paper on exploalvea tor um In «oa1 mlBM hgr 
Mnnroe and 11*11 ta pnaoBted. Tbs second and eoM- 
eluding Installmept ot the article on tbe Wilflht l» 
Junction, containing extnoti from the court’s eptnloa 
and the brirts ta published 8 P Buffet MOdnfio* 
his splendid biography of Leonardo da VIncf, in which 
he pays a tribute to that great nan’s engineerhf abil¬ 
ity When the Nobel Friae was awarded ho Mr. Map 


eoMl, ba iMMd A pfipw Mt ■ 



Judge Hand, In ai 
Olrenlt Court, grantod t 
asked for by the Wright C 
ban, the French nvlator, allecnd to be nalng In hla n- 
hibltlon flights here a machine which ta an Intrlngw 
ment ot the patents granted to OrvUla and Wilbur 
Wright This dectaton prohlbiu Mr Fanihan tram 
using hta machine In thta oonntty pending tho trial of 
the WrlgtaU' suit ugalnst him. 

After dlscneslng the prW dleooveries cdted hy the 


"It Is, ot course, unusual to grant a preliminary In¬ 
junction before any adjudication and without any 
acquleacenco However, when the right Is not sert- 
oualy attaokod, and when tbe Infringement Is clear, 
the court should not hesitate to Interfere 
"From the showing made I cannot doubt that tho 
complainants lint put Into any practical form tho gyi- 
tem of three-rnddor control That there may be other 
systama Is not tbe point, let the defendant use those 
if he will Nor Is It necessary to conclude that the 
complBlUBBts were Ihe flrat to fly Uiton that I decide 
nothing whatever, for It la not an Issue In the case. 

"All I do say ta that I cannot find that anyone prior 
to their patent had flown with the patented system, 
and that the changes from the spoclflcatlons which the 
defendant had made are no more than cqulvolenta 
which do not relieve from Infringement 
"It is quite clear that lor the complainants' proteo- 
tlon a writ mnst go pendente Ute, becauM the defend 
ant, being a nonresident, who ta here transiently, 
there Is no way In which they may Insure themselvea 
ot the monopoly they have scqnlred except by prevent¬ 
ing hli use ot It nt onco ’’ 


A Ukmry In the Behan. 

Tho French Colonel (laden, who recently led as 
expedition Into the eouthweetarn region of the Sahara, 
found In the ceurue ot his Inveellgatlon that one of 
the most powerful pritaces there, the Bhelk aidta, wn* 
the founder and iioasessor of a rather large library, 
a rninrt ot which la published In the latest number of 
the Revue du Monde Musulman library la smoU, 
Indeed, when measured by our Ideas of such a foundti- 
tlon, for It contains only 683 books and 618 manu¬ 
scripts BtlH It not only pravee that a meet urgent 
need of books has setxed tbe meet distant outpost ot 
Mohammedan cultivation, but also provokes moot 
lively Interest In consequence of Its composition 

Approximately tbe books comprise thirty groups re¬ 
lating eepeclally to koranic erudition tbe doctrine ot 
faith, biatory. Jurisprudence philology, travel and dis¬ 
covery, poetry and fiction, married life, maglo recipes, 
interprcUtloD ot dreams and astrology Tbe library, 
therefore, bears the Impreee of sheer orthodoxy, which 
IB further manifested liy Its lark of books tram for¬ 
bidden provlncee, eucb as phUoeopby and the natural 
Bclencee, but already the existence of printed hooks, 
the production ot which ta deemed a rigorous contra¬ 
diction ot the strict tenor of the Koran, proves that 
tbe revolution tn tbe production ot books, which began 
In BtambonI toward the end of the eighteenth century, 
has te.day acquired cltlieneblp In the whole lalamltlr 
world, and that at no remote day also In thia circle of 
cnltnro and of pawlonate political aspiration and 
arhievement the printed book will force the written 
bonk into a very dim backgronnd Islam, long eb 
strnoted by oraia Ignorance of many foreign thtn^ 
among them books especially, which could have exer¬ 
cised a most beneflrent Influence on Its dally life, ta 
now quickened by tbe frequent book In Its own tongues- 
which emnes iolloplng tram Buropean publishers even 
Into tbe precincts of Its haughtiest orthodoxy Tbe 
printed book ta already an IrrMlstlbla leavan in Islam. 


AUrsd Spear of Pasaalo, N J., died at bla home In 
hta 87th year He waa me ot the first who ever con¬ 
ceived the Idas of a movtag sidewalk. Hta model In¬ 
terested nch men as Peter Cooper, Horace Oneley, 
and eevaral other prominent men The echeine had 
so mneb tn commend It that two Legialatnrea, those 
of 1873 and 1874, anthorlied the use of hJa sidewalk, 
but ths Oovernor of the State vetoed the hlUg, 


Preece has oalentated that an andlble sooiid ta pro¬ 
duced In a telephone by a carTsat iff • hy 10-" nas- 
perea, and Fellat has caknilated that a aMufl h pre- 
dnead by a dlflerenee of potential between tha twe MM- 
Uona, amonatlng to only 1-1000 vidt Thaa* atatenwta 
give aoms Idea ot ths gnat aanal tl vanaM eff the a»ed- 
ern telephone, hot the ■eiuiltlvensii ot the hiqnMi 
ear, which percelvea the tev^ffUn vlkir^ 0( ttw 
tolephoM disphngnv M np.Iift PeMMiIMMa.' 



fkMmnv a6, 

_ (Siawtmvandmct* _ 

mom k noun out unuD m ponnoi. 

To tho Idltor of tlM Baamno Amwoak 
O n Jmnwr MMh. UlO. about UAO P M, a curtoua 
tad aaknia aoddant bappaned In recard to limited 
oar No tSO, a and P, at the eroaeliig of Main and 
Aah Streeta. Plqna, (Nila The pbenomeDon waa ao 
nnaAable that 1 bare concluded to make thia report 
of II, and 11 ron aee lit rou may lay It before ponr 
rnadera 

The ear waa headed aouth on Main Street, running 
perbape ten or twelve mllee per hour At the awltoh 
In Aah Street, whore connection la made with the 
ultr Hue, the rear truck lett the main line and fol¬ 
lowed tbe Aah Street line, and the car body turned 
completely end Ibr end, returninc almoet completely 
to the main Una Neltber track won at any time off 
tbe ralle and even the trolley wheel waa atlll In work 
Ing contact with the over-head wire when the ear 
itopped The brake rod oonnectlone wen all atrlpped 
and tom looae, aloo the wire connertlone from con 
trollera to rootove were severed No one wan nnrioualy 
Injured, and a casual observer coming on the scene, 
u the writer did, a few minutes after the occurrence 
would not notice that anytblna out of the ordinary 
had transpired 


Sctontilie AuMrlcafi 

mneh ezpertenoe In the Himalayan and who atatad 
to Prof H. a Parker that the amount to be allowed 
for retraction on klgh snow mountains wu moat nn- 
eertaln, that therefore the altitude of the great 
Himalayan peaks, though given In preclae figures, was 
still In doobt 

Furthermore, I once met a former member of the 
British Royal Engineers who told mu that tbe trlangu 
Ihtlon of tbe wall-kaowo mountain IT recently at 
tempted by the Dnke of the AbruBl. was made by a 
friend of hli, whooe allowance for refraction was 
double what he thought ahould have been made With 
the imaller allowance K* would be about 4 000 feet 
higher than It la now regarded 
It la therefore obvious that It similar allowance 
tor refraction la made on Huascardn, It may easily hap¬ 
pen, especially In a country with a much drier atnio- 
■phere than India that the mountain Is 1,000 or 2,000 
feet higher than has been figured 

Accordingly while It Is perfectly plotter for all who 
desire to do so to aicept the figures uf the triangula 
tion, regardloss of the careful oatimate of myself and 
Ilf tho Swiss guides and of tbe evidence of the photo¬ 
graphs, no one need feel obliged to accept those figures 
aa final. 

As to Aconcagua being the highest of the Andee, 1 
may say that aside from KuBararOn there are several 
mountains which may prove when care^II|y meoaured 


The Hairlmaa la a ipedal 4-cylliider motor of OO honi» 
power and weigbi 200 pounds It bos copper water 
jacket! and aluminium crank-case The boro and 
stroke are B Inchea The 8-cy Under Vlypo motor h** 
crank-caaa and cylinders cast of mneadaroUe Tbe 
cylinders are lined with cost Iron and the pistons also 
are of a special grade of this meui Tliu boro and 
stroke are each 4 Inchea The output is M burse power 
at 1,200 revolutions per mlnuto The 12-eyllnder V- 
type Buffum motor Is constnictad similarly to the East¬ 
on each row of cylinders being cast In one piece with 
the upper part of the crank-case and afterward being 
bored and lined with east Iron This motor Is Iteautl- 
fully finished Its weight complete la but 4I& pounds, 
and an output of 100 horse power Is i lalmed for It at 
1 800 revolutions per minute 
Upon entering the large main ball of Mechanics 
Building the visitor saw upon hta right the Dierlot 
and Aniniuette ty|)e monnplanes of the B<l«ntlflr Aero¬ 
plane and Aliship Cninpany of New York The former 
of these mai blues which le flUud with a 4-cyIluder air- 
roolud i I yrle inulur has lately Ih.i u ei|H rlmenled w Itb 
upon li e by Mr Stanley Y Beach and Ih Id a fair way 
of making a flight In the near future The Antoinette 
type monoplane was shown with a huge red B-foot pro¬ 
peller of special design, which has been found to be 
very efllilent A novel typo of steering gear having 
two sup« rImiioMed wheels waa also fitted Opposite 



letter In reference to the altitude of Mount HuoscarAn 
and my record from Mra Workman, may I state my 
own position a little more definitely? 

After making the ascent of Mount HuaacarAn, north 
peak, September 2nd, 1908, of which 1 brought heck 
absolute proof In the shape of pbotographe, 1 gave my 
reaooni for believing tbe mountain to have an altitude 
of 24,000 feet, although on account of the high wind 
I had baen nnable to take bypeometrle observations 
on the summit 

Naturally, I did not axpeot the scleDtlflo world or 
anyone else to regard my eatlmata as an exact meas¬ 
urement It anyone did so, 1 cannot be responsible 

It was, of course, quits within the province of any 
one to take so great an Interest In the matter as to 
•pend some thousands of dollars m sending engineers 
to Peru to make a triangulatlon of the mounUIn, and 
to publlah this as the abaointe height of Huasear&n 

There la, however, something' to be said In regard to 
the oesaraey or such trlangulatlono. Permit me to 
anote from tbe recent work of Mr A. U Mumm (or 
tbe English Alpine dub). “Five Months In the 
Hlmolayar’ 

Tbs nsults of trlsagnlitloBS do not slwsys sgrae sad 
■vm wha Ottf pcaettaally eohwlds, they cannot bn seaptod 
oa ihoolntaly adapaaehaHt Then hi good rmoon to ouppooe 
that tbe ogMt at rafrutiaa Is not grat nadanUy unde^itaod 
far tho aUesanoM moto for It to be prrfeetly lecuiate and 
the Hghw tad mors nemte the ■watt, tna larpn la the 


oa to what pMwma an MitHled to tbq hoaor ed hsvtag rwuhed 
tbs Ugbem HmtOam hsb • vsiy pittty tonahi to eanvsl 
And T wOl Issvs n at ibat bNwnsff iwbe nsds tbe sseest 
of TiM. lAdM ftet] kgs no dotal to say roeoid, and goei 
out of tbo way lOk a good m urt—u to aolablkb tbo ncosA 


tors This tact however, did not deter one from get¬ 
ting a good Idea of tha design and coDSlrurUon nf tho 

Tbe question of reliable Ugh) weight motors at a rea 
•onable price Is still a burning one, and a fortune 
awalta the man who will produce such motors—of 25 
and BO berse-power respectively—to supply them to 
• viators upon easy terms Bight different makes of 
motors were on exhibition, three of these (rurtlss, 
Cameron, and Harrimant being of the t-cyllnder 4 
cycle type, two (Waterman and Diiryea) of tbe 4-cylln 
der, 2-tycto typo, and two tEkston Ordage Company 
and Buffum) of tbe 4-cyrle, g-cyUnder and 12-cy]lnder V 
type reapectively An Elbridge 3-cyllnder water-cooled 
2-iyrIe motor woe aleo shown on tho Wright type bl 
plana of F P Srhoeldor The ^borse-imwer 4-cylln 
dor Duryea motor which was shown npon the Dierlot 
type monoplane of Stanley Y Beac'b, ta aircooled by 
means of thin copiier strips wired to tbe cylinders. 
The Cameron motors—a 4 and a Aeylinder of 30 and 45 
hurse-power respectlvuly—are also air-cooled with tho 
nsual cast BangcH The smaller of these two motors 
and the Duryea motor both weigh about 300 pounda, 
or approilmaloly 50 pounds more than the Curtiss 25 
80 water-enoled motor with radiator and water The 
reason for this apparent auperlorlty of tho watercooled 
motor as regards weight ta fonnd In the fart that the 
Cnrtlas Is a specially cnnstnicted aeronautic motor, 
wbereaa tha aircooled molora mentioned are simply 
automobile motors adapted to aeronautic uae and not 
Ilftateued nearly as much as It Is possible to lighten 
them. Tbe same may he said of the Elbridge, which 
ie a marine motor The Waterman, another light ma 
riua motor built for canoes and dories, welgba Just 
uMer IM pounds complete with flywheel, which ran be 
qritb, and devetopa about IB horse-power 


and the Keaud machines The Erickson blpiane had a 
Buick automobile motor weighing 240 pounds fltted, the 
weight of the lilplsne alone being but 220 pounds 
Tlio finest ploco of const rurtlnn on exhibition was 
the Herring machine, bu'lt by tbe Btarllng Bnrgaas 
Company, a well known belt building concorn of Mar 
blehead, Haas This inacblnp. In general appearance 
resembling tho Curtiss biplane was mounted upon 
throe round skids no wheels being used The hori- 
xonlal rudder was worked by the aviators feet and the 
vertical rudder by hand A long Inclined rod was 
placed on each sldt of Ibii scat, to wlibh the aviator 
■ an cling Hprlngs wire Introduced In the guy wirea, 
no turnbuckles btlng used The irales that mrry the 
front and roar rudders worn all hollow A Curtiss 
motor with a 4 bladral propoller of Mr Herring's design 
waa fitted The machine complete wniglied less than 
400 pounda The propeller Is said In give 280 pounds 
thrust, which, I' Is claimed. Is ainiile to start the ma¬ 
chine on any ground on Its skids Tho stability device 
for lateral equlllbrluiu was not i xhlbltod 
There were also Several glldt rs on view, and a large 
number of m^els of all kinds, most of which were 
built by boys Tho exhibit Ion as a whole was a very 
creditable one ft lends one to believe that America 
will soon catch up to Europe Ir tho aeranaullc Industry 
as It did with tbe autoraobllo 
Balloons wore niso In evidence Among them Wu 
the New England Aero Club's balloon In the very mid 
die of the hall. Inflated almost to Its lull laiaclly 
This balloon hu made 45 ascensions and has traveled 
1,261 mllM Lm Btevena exhibited the basket of hla 
BO-passenger 160 000 ruMo foot balloon A huge hot¬ 
air ballonn from whkb a trapeze performer mode Are 
liarachuto dropa at Coney laland lost summer ta alao 
to be Men, 







































Klepluuita oMTliiK log« for tUpMOt. A trail of ttakor em Vote the deultj of the forart (nnrtk. 


TSB oooBnr roanr bahwat 

8tat«, there wm llttlo or no prptensfl mode of idmln* HifhneM the Hobarofo of Coebln to the PeromblkoUm Throa«lioat lie whole length the Coohln Forest Btsto 
btrating the foresb on erlenimc prlnrlplet, with tho and Nallbinpattr foreata In Oitober, 1903, aiiggeoted RiUwijr ta eieellently constructed. The gue U 1 

more ur I<ms natural result that while the Interior of a rerblon of Ihb acheme which provided for the ex- meter; the average gradient of the line 1 la tO and 

the forest area (from which there were no fhcllltlet tension of the proposed tramwar to Parambikolam, an the maximum gradient 1 In IB which gradient oo- 

for transporting the cut timber) remained practlcallr additional ISH miles, the experience gained during curs on the third of the five Inclines which have been 

uiitoui bed, work being conllned to the more accessible the preceding year or tWo having shown conolusively embodied In the conslrurtton 

portions and those from whli h transport waa easy that the l>arHmblkolam River could not be relied upon Tbe Inclined ways are so oonstracted U to be sblA 
It was not until the year 1S9B that a move for tbe bet- to carry every year anything like a year’s fall yield acting, and three of them are eltuated In eerlee be- 

ter wse made when siigegsttons were made by the of limber A survey of this extension wss made by tween SI and S3 miles and tho other two b st wso i l 

Reeldent, Sir James Thomson, which culmlnsted, early Mr Haldwell, a ipeclally engaged engineer, 4n 1904 end miles. They are worked hy foeeae of vrira 
In 1897, In the Madras government placing at the dU- According to the original eeimma, the traction Of cablea controlled from brake feoiara by fear br h k s s In- 

poeal of tho Cochin State a British forest ofBcer, Mr the timber trucks wee to have been by manual labor, dspandent of esudi other, sod oonglstbig of boriuontal 

Foulkra, for tbe purpose of Inspecting the forsets end but when tbe bngth of the proposed Hne amounted to v/beele round which the fieMte para two or three tlmaa. 

fonnulatlng proposals for their hotter and more profit- 81 miles. It was recognised that manual labor would The Jncllnea are double raded with »i»w«b h eruaw 

able administration This gentleman’s report In- prove both too expenslvs and too laberioua, and In over poInU at the npdrtll eide of oeeh brake house, 

eluded the recommendation that the lervlcee of a September, 1904, locomotive engine traction wee The points are so arranged that a dnumdlng Mad, 

trained and experienced forest oOlccr be obtained, and, finally decided upon Tbe modUkatfona of the ori» which Iravbls down by force of gravity, nqulTSB pfMb 

acting In accordance with this siiggeatlon, the Cochin Inal echeine already alluded to neceosltatod a fuU re- tically no uphill the focomotfra pleniu the 

nnrbar obUlned from the Madras government the coneldentlon of other portleu of It. ohiefly tho ^ track, which oe beta» nmeoupled Is then inAdy My the 

loan of Mr V Alwar Chetty TFS for a period of posed combined river and nod traaepoTt which It was descent In sosM eogee, however, UB((F.^tWdhg gatof ' 

aeveo years. Hie first care was to Inaugurate a period antlelpatod would not Olear the acenmulatiOH of Urn- up have to be haadhhUDtod attar bUlag.bkatoirM 

of rest for tbe overworked area of timber and to set her Also In pruotka) worUfeg ft WM fouad that a ardor to plaea qg t]to aMo OAthb efidum 
about aecnriiiga eultable outlet for the pneportive ont- timber eHda. eveefolly ta the ease at leasihy, and aa whidi the fraotka reph 

put Of the thes virgta foreata. Bnrrayi dliclosed {he heavy Ion waa iiaraftatartiry. aad tba handUng <r Ua i»d an at IH 






















Sdm M o AmMrican 


fMM «m • froorad voOiT « (Mt dl»iMt«r, ■ttw 
*Udi tt (ondi a igm 8 om a iocm paOtr baek 
■gala «nr anothar 6 foot v«Uer nwaatad oa Um mam 
PbaXl ■• Uw Bnt and thanca to tlia otlwr Una 
Oft tba vortical abaft on wbleh thaaa two pnllara are, 
■ad OB whlcb tba ropa blnda ara monntad two borl 
Mffttai dmm pollan aaob f (Oat diamatar »\i Incbaa 
bNad with % incb flaniea Steal band brakes S/18 
tsoh tblek and 8 Inobea broad studded with bard 
wood brake bloeka 6 Incbes long can be applied to 
thSM dmiiio br powartnl linked lamra eontrdllad bp 
hand wbsals and srrewa to control the spaed of the 
load daaranding the Incllna The groo^ pollan 
round which the ropa Mods are fliled In with leather 
isethas on end grain to give a good grip The cast 
troB portion of these wheals Is sultaUp dovetailed out 
to eontaln tba leather packing 
Tbs drat second and fourth of the five Inclined 
wan are on rurvas round which curves the wire ropes 
ars gnlded bp vertical rollers On the straight portion 
of the Inrllnes the cable Is supported by horlsontal 
rollers placed SO feet apart Illustrations of one of 


alstent enmlaatioft PM Ueaer hu pet made In 
this cave wore found tour such lapen of clap separ 
ated bp lapsn of aabea While relloa of tbe new 
Btonwage were found In the first and second layer of 
ashes In tbe third and fourth layers were discovered 
remains of the painters musael land snails the bony 
scaleu of the swamp^nrtle and a mammal fauna su< h 
as the otter beaver goat stag and wild bear which 
manifestly point to the fact that tbe first caviKlueU 
ere resorted to the freshwater districts for their aus 
Unance while the later cavedwellers found a much 
more generous source of nourishment along the coaat 
An Important fact la the presence In these oldest lay 
era of frequent tools and to the same layers belong 
the especially Interesting art ohjerta engravings on 
animal bone described pictorlally many of them In 
the Profeasora report On a pollahed pkie of stags 
bom for Instance may be seen the rud ly made draw 
log of a human figure that stands bituecn two tree- 
trunks showing many branches As In (he s t draw 
ings of children the head la represent d by a round 
depression and hands and feet I 9 allta allghtly curved 


Ifoser cave and very rseently the P rofessor found a 
well preservsd human lower jawbone In the socalled 
Cave of the Bears Bandstoncs marked with grooves 
made by whetting the bona tools on them prom that 
the caves were also the workshops of tbe cavi-dwell 
ers A high degree of development Is shown by the 
pottery the vessels formed by a free band are manl 
fold not only In their form and material but also In 
their de oration one pleie being marked with a 
broad eplral band Immediately on either aide of which 
the depreeelona of the vessele are filled with white 
nlor In which arc the cars of com snd Icavie of 
palm which ornament tbe hand Thla piece almoal 
reminds one of the douiratlon of Mycenaan pottery 

Have Plshee HesMirt 

Studies as to the mental posers of animals have 
airtady been made on several ociasloni but only rn 
ecntly have Inquiries been made aa to whether fishea 
have a memory or net Results have shown trarca of 
a m inoiy both In roral 1001 hyt s snd oiler d 1 Irens 
of the d ei kapcrlmeBts have been made with siv 



Pkit of the mall Una with empty trala m a giai e 


tbeae Inrllnes are bare reproduced The nrittng etoek 
of tbe Cochin Forest Rallsray consists solely of open 
tmeks apeolally designed for carrying Umber with 
awlveled bolatere and chilled eaat-lron wheeli 

Che Art sf Ike CsvmHweller. 

A very noteworthy dlicovery -of cavea which haa 
brongbt to light a nnmber of art obJeoU of the oldeat 
lahabItanU la r^rted by Prof Moaer In a lata nnm 
bar at Ulnsohaa In a depression which hss tbe tp- 
peuisnae of a trough of the vallay eitandlng from 
the Xftrst (AnatnHan) plateau Trlaate Nabresslna 
IMftOt to tha Vointk Kountalna are found nnmerons 
oftvuB to whleh loads a gata of reek mdsr tha proJaot 
inf wall of tha oUS Thslr intorlora ar« rooms Bull 
or ipseloaa, whlob wtrs first only plsoss of aojonn 
far the Kwit eavadwalten who origtaally aomsds 
Istsr asttlad down to hahltnal nsUsnes la tbssn That 
tho Mvsa ban aanal a taw ■• nbodaa to proven 
hr tba fact that in tbam am fenad tnonsat vary 
tbiok iKfeia of etoy tatantiaUM twloa, tbrtw toar 
ttsMS, witb aabea la tba totter am iftHes of the 
h awi h q l d hmong the cams vtottod tha Bolhaurt 
sttaatod umr tha vtadaet of the •oathem Ball- 


On a aecoud engraved piece of bone a jawbone that 
waa found in the thjrd layer of ssbts Is pictured 
with s contour of almost straight lines a wll<f boar 
of which the hetd to almost triangular tbe tuaks 
being clearly dmwn tbe eyee and ears being talnUy 
Indicated the brlstlea on Ita hack appearing with per 
foot dlstlncUieH and the curl In Ita till being rsther 
Indlatlnct That the artist of the rave sought to re 
produce the aspect of nature in which be bad often 
asen and ilaln the wild boar la shown by tbe high 
gram In which ths animal stands snd whlcb la repre 
seated by strong Incisions. On a thigh bons to eially 
recognteed tba hssd of a aeatuitls with eye and deep¬ 
ly cleft month tbe scales and folds of tbs skin are 
Indicated by easy strokes and above the bead Is a 
snfflclent bint of a fiuttering dragonfly and not tar 
from It ara tufts of reed The two last engraved 
pleosi of bone ths Professor attrlbutea to an early 
Battlement In the new stonenige while the awkward 
portrayal of the man may he considered aa derive 1 
from the old atenwage 

While the toysra of ashes oonUlned a generoua num 
bsr of finely worked tools of bons and plecra of oma 
■mat, tbo ooourrsnee of reUca of man blmsslt to re- 
tukm U two MuMtou wUb addltloBB from tbo 


eml fishes b it the meet slrlklng results have b< en < b- 
tslnsd with tho gray p reh which lives hi lly on a 
small silvery bued sardine Some of ibis sire taken 
and colored red and were then 1 ut Into th tank sboie 
the perch was with several oth r sliver colored ear 
dines Of ooune ll normal ones were st on e at 
larked and eaten but It was not till hungry ibst tht 
Iinh mado a tentative meal of one of Ihe r il ol led 
vicllma on recognising It e car lln flav r however 
he promptly demolish I th r msinder S il sequently 
the specimens In the tank de\our 1 tho sardints Irre- 
speetlvi of color thus showing not only tra is of s 
mem iry but also the lower to differentIsti color Bub- 
sequintly sardines colored red and blue were pis ed 
In tbe tank together with tbe silver on a th came 
scone was repeated the blue ones not being atia kad 
till the others were eaten and hunger aenpcllel In 
vealigntlon of the new comon After this Inlrndiir 
tion tbe perrb ate the sardines of all thr e lyp s with 
out any difficulty Borne aplnes of the sea n til (ae 
Unto) were then fastened to the blue sardines theae 
were at ones* avoided by the peicb who inmitly got 
out of tbe way of the new comers This showed traces 
of mmnory as the remits of contact with tbe sea net¬ 
tle wen clearly ahowa and moogntoed 
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SclentlflG American 
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THE NEWLY DISCOVERED GOBLIN SHARK OF JAPAN 


Kvary now and Ilian tho xooloiilrnl world la Hiarllad 
by I ho anniiiinLomc nt of th« dl(« ovary In JnprfnoHC 
aateiw of boqio vorj ran or lery unilont lypo of 
animal Bo ufton U ihiH tho lOHi ihnt /ooIokIhIb hare 
loiun lo look upon Mil dnop iviitorii of laimn bh a Bort 
of iialiirallBlg wonderiiHliii- a iiriKarva In wlilih live 
all manner of InKnuilna uuliiialH Home of Ihem of an 
ardiali h|ie Ioiik exllnit In othrr parta of lh« world 
Thi I xpi I Ijiiluii of n markable dlaeovorlui In theae 
uulirH lu NO HlroiiK lhat J have heard a dlBtlnRiilched 
Ann I linn /ooIokinI, who la hlmaelf well arquaintnd 
wllli InpanoHe wnlera aay that he 
would nol lie greatly aurprlaed to 
hear aoiue day lhal a real Mueoiiaiir 
or Irhlhyoaaur had been hooked in 
the dipt hi of hunt Mfinoo or warm 
ri'ni k ( nrretii of Jniiati 
It In 111 till ao WHlera that JapoueHi 
IlHherinen oci iiMloniilly take on Ihtir 
lliiea a ahark whone grotrequcncea 
hue won him among iiatlvea tbu 
name of Trnguzamr or goblin 
ahnrk One of theee "gobllne' 
lanie Into tin lianilH of rreildant 
Uavld Blarr Jordan of Inland Stanford L'nlveraliy a 
Quzon yeara ego and won at once recognlaed aa an 
IntereMlIng an halt tyiw whooe cloee relatives had long 
ilni.'O become extinct Preeldeut Jordan deariibed It 
under tho name of Uittukunna oiotloal—the name 
tailng given to honor at the oame time the late Prof 
Kakhhl MItaukiirl who for a quarter of a ceiilnry 
woe Ibo leading light of Japaneee xoology and Mr 
Alan Uweton, a natural history dealer of Yokoliania, 
wbc was Instrumental In aecurlng the specimen This 
name, by the way, does not stand at the present day 
but must be repine^ by Hi apanorhgm hui —a name 
which had prsviodsly been applied to the teeth of the 
extinct speotag of this type of shark found In the 
rocks of the Chalk iwrlod, in different parts of the 
world In accordance with aclentHlt usagi therefore, 
the JatMaeie ahark dsdCrlbed by President Jordan 
niiwt now be known as 0eapaHorln/n< hui ou-itoul 
It It now tn be remrded that a seiond spoclea of 
goblin shark baa turned lip In a moet unexpected way 
It happened thus All of the sharks taught In Jaiian 
In the past yean and 
sent to the varlona 
masaums — aboni 
twenty In all—were, 
looked upon as be¬ 
longing to the same 
siiectes, 8 uwtloni 
No one had ever 
thought of comparing 
several specimens. In 
fact, these sharks are 
so rare In museums 
that oomparlion i s 
generally quite nut of 
the quest ton It was 
therefore a pleasure 
for the writer to have 
had the opportunity 
of comparing several 
specimens In the ool 
lections at Oolumbta 
Univenity and the 
American Museum of 
Natural History and 
to find among them 
a new species of the 
gobUn ahark This 
has recently been de¬ 
scribed In the liiille- 
lln of the Annrlean 
Museum of Natural 
History as Hiepoao- 
rAgniAgf yortfoal—the 
spcclOt name being 

given in honor of Pmsideat Jordan, our greatest au 
thorlty on the flab of Japan 
Now to tome to the flah bimself As seen in the 
Illustration OTg 1) the new shark la certainly 
grotesque, well deserving his sobriquet * goblin" The 
largeet spocimen In this country Is one In the National 
Museum at Washluglon measuring over eleven feet, 
and the species probably attains a length of fifteen 
PortuBBtely It Is nut given In frequenting the hatblng- 
beaih, but keeps to deeiicr waters—usually about fifty 
fathuma As la generally the losi with fish from deep¬ 
er water, this shark la soft and pliable Even after 
hardening tn a preservative for several months, it 
can be rolled Into a ball Tba moet romarkabla feat 
lire la the iiirloiislv elongated "nose" (shown In Fig 
I) ft la tills logeiher with Its protruding jaw and 
small beady eyco, that gives the shark tbat, ugly 
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appearance. The teeth (Pig 3) are sharp and alen> 
dcr, each like the pointed end of an awl 'Hiay out- 
siltute a most effective weapon, which must be fingered 
with discretion even on the laboratory table As to 
the jietiillar anatomical tharacten, anfflee It to say 
that In the total make-up It te so different from all 
other sharks that President Jordan was at first In- 
• lined to classify the geuus to which It belongs In a 
siM-clal family by Itself 

As to the differences between the new speclos and 
the one already known, we need eay only a few words 


ter of fact, carbon monoxide le tnvarUbly found In an 



Fig 1.—The newly discovered goblin shark (genpeaerbynohns Jerdaal). 


The plLlures show the differences at a glance even to 
the layman tn matters Icblbyologlcal The new form 
(lower pl(ture) is distinguished by a much less pro¬ 
truding Jaw, by a very much smaller aplrai le (the 
minute accessory gllliKire seen at aome distance back 
Ilf the eye), and by the faet that the eye Is situated 
uiipualte the middle of tho Jaw Inatead of beck of It 
Theao foatiirea are qulto sulBrlent, In tbB opinion of 
experts, for Heinratlng our gobllh as a dtotlnct "kind 
To the general reader they may perhaps be of Intereat 
us examples of the degrees of difference efhich are used 
by speclallats to dlatingulah aperies of fls^ i 


ficimt to warn all amokeri agninst Inhaling n per- 
slatently Theorise aa to what bappena In the com- 
bastion of tobeooo in tbe vaiioua wars It Is smoked 
next took Into account the extent to whtoh eondensn- 
tion producU were formed and reUlned In tbe to¬ 
bacco The moat effective condenser, of course, Is the 
pipe, and there can be little doubt that owing to tbe 
length of tbe item a comparatively small proportion 
of tbeae condenaatlon products renobes tha mouth 
la tbe cigar, on tbe oontrary, tbe 
condentlDg prooeas has a tendenoy 
to travel tbrougbout tbe cigar, at 
all events, as the cigar geU shorter 
tbe condensed product area gradu¬ 
ally reaches the mouth and eventu¬ 
ally the producU are oonveyed 
there by tbe heat of the bnmlng 
end It has been said by eon- 
nolsaeura that no cigar Is worth 
smoking after one-half of It has 
been consumed, wbltb seems to be 
of tbeoretl- 


Tho question as lo which of the three forms of 
smoking, the pipe the ilgarette, or tbe cigar, Intro- 
diicea tho greatest proportion of nicotine Into the 
smoker's system has never nbuiaed a completely de- 
ilslve answer, although it has received considerable 
dlacnaslon from ttme to time vAt one time H was than a damp one di 
freely asserted tbat the tobacc^wbtoh contained the choice a new cigar 


cal (ouslderatlons very snlUble for application by 
millionaires Again, a cigar that has been partially 
smoked and then allowed to go out Is dscidedly un¬ 
pleasant when re-Ilt, owing doubtlsss to the spread 
of condensation produrU to the mouth and. In the 
case of the pipe, tbe burning area Is always In the 
same place. It never comes near the mouth, and 
tharetore the probability Is that tbe condensation 
products do BOt reach the mouth in, at any rate, ap¬ 
preciable quantities In Ihe cigarette the oondenea- 
llon producU eventually reach the mouth, but there 
is In this cose leas cbaci-e of condensation producU 
forming since the combustion Is unhampered, the to¬ 
bacco being freely In contact with tba olr The quea- 
tlon of moisture, however, must not be loft out in 
tbeso considerations, tor It Is obvious that damp to¬ 
bacco will form condensation producU more readily 
than dry tobacco U Is probable, therefore, that a dry 
cigar or olgaretto gives off leas poisonous produou 



I, but n 

r an old clgaretu It la reason- 

_ able to conclude that 

the amount of nico¬ 
tine reaching the 
mouth does not neces¬ 
sarily depend on the 
amount In tbe tobacco, 
but on the form In 
which It Is smoked 
In drawing this con- 


bartntul form of to¬ 
bacco smoking, then 
tbe cigarette, and last¬ 
ly the cigar—Lancet 


KIg n,—I'nder side of bead 
ef JnrdBB's gublla shark, 
showing monili and teeth. 


Fig. a.—Heads of two iqieeios of goMla shark The lower ui 
the aewty dtseovered dordaa^ geUla shaik 


I Is that of 


remarked that the 
c-enters of selamlo and 
volcanic activity move 
slowly westward In 
a recent Isaue of tho 
Phyalkallicbe Z e 11- 
Bchrltt, H Wehnor 
adopu this bollof and 


THI RVLT DIMOTXUB MUIV IHAU Off JATAM. 

hlgheei hiiiouiii of nlcotluo neceaaarlly tended to be 
the most lojurlotts, no msitor In what form It waa 
smoked, but we now know (hat the form of smoking 
plays an imporioot part There was a theory that 
not In all three rasas waa tba original nicotine In the 
tobacco ronveyed aa such to the mouth, aometlmos It 
was destroyed by effective combustion, while at other 
times pyridine was msponalble for toxic eflbots. Ac- 
eordlng to this thoory wbirh waa all on tbe right 
trsek the cigarette was least harmful, because the 
tobacco akmg the thin paper wrapper waa eipoatd 
freely In the air and i 

well burnt and all nicotine waa destroyed 
ihls It was bold tbat In such a caaa one polsog dlaap- 
iHsreri only for another oae to he elaborated, and 
larbon monoxide waa found In nurked quantity oa a 
iKiisonoiia constituent of olgatetu tmiAe. Aa a aut- 


the westward move¬ 
ment by reviving the 
old hypotheaU of a 
BoUd niRdens, Kvarated by a thin stratum of llqnld 
from the earth's crust, and rotating slightly Usa rapidly 
than the latUr Aocordlng to Wehner's calculaUona, 
the nucleus makes a oomplete revoluUon, nlatlrely to 
the surface of the earth. In 968 yean. (There U room 
for a good dwl of uncertainty In such calonlatlons.) 
Wehner supposes, forthar, that the nuclaua la studded 
with protuborsneas which are cenUn of activity and 
that thtaa protuberancea, oomlng Into oontaet with 
weak partt of the ea^'s orust, oauaa aarthquakas nnd 
thaory and tha raeords 
obaerved by naTtgaton of tho 
AtUntie Ocean dkrbig tha last alxty ygara. Wehnar coa< 
eludes that agroup of thqgt MraMoblo protahonpew 
has now arrived nnder th* N«t«i betwoMi 1 dbl. M. 
and I deg 8, latitude opd <* «••' W> JqadHwk, 
and uuu dangst la uwBinwc in.th^ 1|^ PC tha^HfUi, 
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ttt Uw oatwsrdly Baring form of tho tran iro lttw tbo Vlg. 1 In provided with a orllndrlcal compartmool that 

davlee la Uiu flrBl7 made taat Batwaan the ring- opana at one end Into a iwws s and at the other 

ahapad plate and tba tranamtttar la a atrip of Mt and eommunloatin through a partition f with a receia 

wbloh aarvea to prevent vlhrattonn that atrlka the 0. Baoh raceaa la fitted with a lug adapted to recelvo 

plate from being communicated to the mouthpiece of the terminal wlrea of the line The luga aro engaged 

the tranamltter The aeoond member, wblrb la binged hr acrewa that paaa through the blocka and aorvo 



interlocked A weight plai.ed on the Interlocked tilea 
producaa an outward spread In g thruat agalnvt the two 
I boama A and B To realat ihla thruat the T beami 
aro braced hr means of croea rods, ae Indicated by 
dotted Itnea la the illUHtratlcm Our Illustration dhows 
part of the upper panel of one of the aectlone broken 
away to reveal the ralntorLlng which, In this case, 
conalata of a netting of heavy Iron or ateel wire lin 
bedded within the material 1 lie lower panel la 
braced by means of bars Q Imbedded therein which ex 
lend up Into the tongue t' They take the end thrust 
and materially strengthen this portion nf the arch 
The ‘ vacuums" or wedge-shaped air aiiaces formed be 
tween the panels serve to prevent undue travel of best 
through the arch In case of Are A building having a 
large proportion of such arches Is therefore to that 
extent rendered more nearly llreprcMf than would 
otherwise be the ram The Inventor of this arch Is 
Mr Eugene F FItipatrIck, of 158 Withers Btreet, 
Brooklyn, N T 

■irmiB YOB TlLBPHOBl TBAXIHITTBBB, 

Unless one Is using the telephone In a booth or In 
a quiet room It Is ImixNMlble for him to exclude all 
local disturbing noises by slopping the ear that Is 
not applied to the receiver, for the reason that the 
nolaoB reach him by way of the Irauamltter of his 
own Instrument In order to eliminate all such dis¬ 
turbing sounds a very simple device has recently been 
Invented which may be applied to any telephone trans¬ 
mitter This device Is Illustrated In the accompany 
Ing engraving It la extremely simple, consisting of 
two members blngod together, one of them being a 
ring-shaped plate adapted to bo placed over the mouth 
of the transmlttsT and provided with ears which are 
beat back over the outside of the transmitter A 
wire band la than fitted over the ears, and the latter 
are bent upward and booked over the wire Owing 



BOTBL JOIWT FOB WB0V0BT-4TBBL UIHBI, 

vertical bar (Fig. 2) of the aasb Just large enough to 
admit the flange of the horixonlal bar The molded 
part of the vertical bar la then proased out an as 
to fold closely around the molded imrtlon of the horl 
lontol bar, ai shown In Fig 3 In the latter bar a 
small notch Is cut aa Indicated In Fig 1 to act as a 
lock It win be observed that the amount nf metal 
removed In making this Joint la Infinitesimal The 
ban run without break from top to bottom of the win 
duw aa well aa from aide to aide, making a particularly 
■trong framework, and tbla permits of using a much 
lighter aecllon than Is possible with a ratter Joint con 
structlon, ao that a great aavlog la effected In the 
weight of tho material used and ronsecinenlly In the 
ultimate cost of the sash Furtherraorc, the unusual 
type of Joint makes a break In the monotony of the 
window aaah which la pleasing to the eye A patent 
on Uili type of sub hae been aerured by the Detroit 
Steel Froducts Company of Detroit, Mich. 

URXT run BIAOK, 

Heretofoic when fusoa such aa the screw plug, ordin¬ 
ary lartrldge, or the open wire type, have been used, it 
liaa been customary In making temimrary inaUllatlona, 
requiring a larger capai Ity than aupplled by the block 
used in the original loatallntlon to remove the original 
fiiae, and to aubetltuto therefor one of larger and iu 
many Instancea of a dangerously large carrying capac¬ 
ity This has resulted In permitting a load to be Intro¬ 
duced on the wires whhh baa taxed and In some cases 
broken down the Insulation by haat, resulting often 
In producing a dangerous fire To obviate sueb poaal- 
blUUas tba fuse Uoik illustnitiid la the areompanying 
engraving has been devised It U so arranged aa to 
pioveiit tha Introduction between the terminals nf a 
JIae of a fuse having a larger rarrylng capacity than 
U dealgned for tb« line The block A as shown In 


AVTOMATIO nOOB MITIBO SITICB. 

(Hattie wheu housed or running free th a field need 
a limited supply nf salt in uialiiisln them in good 
condition If the salt Is plaiccl In troughs mixed with 
feed some nf the Biilniuls will prevent others from 
getting a proper ainouut of the salt The nrcomisuiy- 
Ing cngruvlng lllustrstc-c a device which affords frve 
atensH to the slcsk (or obtaining tho recpilsite amount 
of Halt and at the Hnuin linn protects the salt from the 
elcuiHUts and prevenis waste It tuuslais of a oup- 
slmisd icceptailn whiili la hcailsplmrlcal, as Indl- 
latiMl at A In the llluslration A c-over piece B Is 
sec tired to the rcci ptac lo A by nutans of screws which 
arc- threaded lulu lugs V formed on the member B 
rite cover plec-e Is also hemispherical In sha|si, but 
Is lilt away at the forward side to adnill the muzxlo 
of the auliual A hood D In liluged to (he cover B 
and Horve-s normally to c lose the 0 |ienlng In the latter 
AI I hi forward aide nf the hood Is a lip E which pro¬ 
jects forward and Is curved upward Tho receptacle 
A Is provided wHh a similar Up t, which however Is 
curved downward thus leiivliig an opening which will 
expose tho sail and aliiiul the stock In usu a siif 
Helent number of the salt holders sro placed In the 


hood by shoving his iiiii/yh Is-nenlh the Up E and 
rocking the hood back until It engages a Ing O Wlicn 
the animal withdraws hla mux/le for the salt bolder 
tho hood will I lose by gravity thus protecting thev 
sail from cxiMtsiire lo the eh-raenls Metasrs Frank 
and Thoiiiaa U Peltcr of Ui anon III (H F 1) Ko 2) 
have recently secured a patent on ihls salting devlcu 
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Pennsylvania R. R. 

REMIIIIEI lULLETIN 


A Boon to the Busy Man 

The use of die most modem type 
of ipeed^nakiiig locomotives, coupled 
up to the best type of equipment 
and guded fay the most vigilant man> 
agement makes lailioed travd lecuie 
and prompt 

The tune of ■ buqr man u one 
of hu assets. It means edfaer gain or 
loss to faun. 

The certantfyof figuring hu time 
m transit to the exact hour rdieves 
hu engagement list from entanglement 

The tdqahone may make the en¬ 
gagement the tram wiQ keep it 
The Peunylvaila Spcdd fol- 
lows up the tde[Jione message. It 
brings the two ends of the wire 
\ together and consummates die meet- 
I ing between workuig hours. 

The man with busmess connec- 

* tuns m New York and Qucago can 

* lose no tune by travekng on the 

Peuttylvaida SfedaL t runs 
L while die desks are closed. 

* Pcanylvula Special (16 hoars 
I* between New Ymk and Chicago) 
B leaves New York 3.55 p. m. Down- 
^ town Tube 4d)5 p. m. and arrives 
S Chicago 8 55 0 . m. 

Over five hours for business to 
S 2.45 p. m. when it leaves Chicago 
1 for the East and amves m New York 
; next mMUnig (Breakfast on the tram) 
!; at 9:45 a.in. 
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PksftUAftY ngntk 



Are You Getting A Dollar’s 
Wortti ol Steam from Every ! 

DoUar’s Wortti ol Coal? 

Coal is but a means to an end, and 
that end Is the running of a mill, a loc^ 
motiv(‘, a steamship, a dynamo. It is 
most im|X)rtant, because here the first 
loss so frequently creeps in. 

Users of sttjam coal should purchase their fuel 
supply so that they are assured beforehand of a definite 
amount of steam-raising power. 

PARDEE COAL 


a high grade of Bituminous Coal 
for steam purposes, is all taken 
from the same basin in Cambria 
County, Pennsylvania. Its heat 
units are practically constant 
The shipments run uniform— 
and just what PARDLE. COAL 
will do under the boiler is 
known. 

There’s a dollar’s worth of steam 
in every dollar’s worth of PAR DLL 
COAL Ash and sulphur are at 


the minimum. That Is why 
PARDLL COAL earns a premium 
for its hi^ steaming qualities 
from large users. 

That is why PARDLL COAL 
is the most economical. If you 
use but a dozen tons or many 
thousands per month, it will pay 
you to investigate. The services 
of our mechanical engineer or 
chemist are at your disposal 
without charge. 


PENNSYLVANIA COAL & COKE COMPANY 

T. H. WATKINS, Receiver 

WHrrEHALL BUILDING, NEW YORK 
■. 141 Milk Street SyrKOse. VbIqb BnlMlig PUMelpUa, Lui Title UUtat 


fahMlUfeMkikAkihAkilli 

1 paper-‘> Firmly Together 


the Elkins Saw Filer and Qami 
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A TRIBUTK TO AHKRIOAV IHIPBUILSIIIO 

A I.TIIuIGK lliii K>'U<'ral iiiililli liaH aiiimrently 
railed to a|j|ir(ii latH lhi> Hlgnlflranre nf tha 
rrHiont nlDDliiK ui a |22,oononn nrdnr for bat 
tInthliiR by nn Aiuirliun Hhlpbulldlng Arm lu 
inmiictliloD witli the leading yarda of Great Urllaln, 
Frame (lermanv, and Italy, the Iniiiurtame of ihia 
matter la fully apiir'ilatid abroad 
The fat la are aa follow a AUiut one year ago the 
Argiintlne gnternnient aaked fur iiropuHala for two 
Uratilaaa batlleahliia. and It Tequeatt<d four Aineri 
tan Urnia aud all the hading fortlgn ahlphulldera to 
put 111 blda on tbn lontrart The plana aubmltted wen 
not arecptid The Argentine (.'.omnilaalon then pre 
pared Ita own ajMiritlrallnni and naked blda from a 
Mitt lad number of these eoniractora On the receipt 
of the aeeond lot of hida It again narrowed the com* 
petition down to one Amerhan Hmi, the Fore River 
Company two Engllah flrtiia Vlikera Stina A Maxim 
and the Aniiatronga nnd ont toiupany each from G<r 
many, Frame, and Italy Aa a rtauU of thla laat com 
petUInn the award waa given to (ho Fore River Company 
on dealgna and prleo aubmltted by Proaldt ut Francia T 
Bowles, formerly Chief Naval Constructor of the 
Unitsd States navy One of these ships will be built 
at the Fore River yard and the other by the New 
York Shipbuilding Company 
Judging from such imrtlculnm regarding the design 
of the vessels as are available, they will be the moat 
powerful flghting ihliia afloat at the tioie of thoir 
launch Although In diapinceminl they will not exceed 
our two Istest battleshliis the ‘Wyoming and ‘Arkan 
oas the diapoaltlon nf their twelve 12 Inch guni Is 
BUth that they will have a considerably more powerful 
eoncentratloii nf Are ou every point of bearing except 
abeam This advantage Is aecuretl by placing the two 
amldihlp turreta i s <'< hi lus or diagonally, an arrange- 
nient which pcrmiti the four guns In theoe turreta to 
be trained dead ahead or dead astern as may be de 
sired SliiM the four 12 Imh guns In the pair of turreta 
In the bow and at the stern lan be trained axially, 
this ship will be eopabli not ouly of euncentratlng all 
twelve guns on either broadside as will be done by our 
pew ‘Wyoming ilnts, but also tight guns dead ahead 
end eight dead astern as agalnit a Are of four ahead 
and four astern for the Wyoming ’ 1 he belt Is to ha 
10 Imhes in thickness and the Bpc>od 22 knots Ap- 
|«rtntly, unless some other features of the ship have 
been sacrlAced this vessel represents the highest de¬ 
velopment of offensive power yet allempted In ths 
liistfirv of warship construetlon 
That ihi AiiiiiUan tinder was lowir than that of 
aiich Arms as Vltkirs and Armstrong Is explained by 
the fart that armor iilste and the steel for the hull 
ronstriictlon isn bi obtained at s lowir price In 
the rnited States tlian It tan alirond, the difference 
In this regard btdng so great as to more than offset 
th< high tost of Anurhun labor IVhalever be tbs 
rinsdii for oiir nut cess, the fait reuislns Ihat the plac¬ 
ing of this large inntrnct with nn Aracrltan Arm adds 
gnatl) to the prestige of our yards and teslIMes to ths 
high ivolnt of Pin Hence to which warship eonstnir 
tion has bnu lorrlrd In this country In this Conner 
tion we niov ns wtll draw attention to the fait that 
the apalhv of tin I nltid States to any proposed mess 
iiros for the n hmsi Hatton of our men hsnt rnsrlne hss 
redvvoed the i nnsl nn I Ion of unnhsni vewviln to aurh 
a low point that our leading ahlphulldlng vards are 
lo-dny kept allvi ninuist entirely by goviruineiit orders 
for work Nor niusl It lie argued lhat the serurlug of 
this large wai-shlp (onlract proves that there la no 
neressUy for goveriimint asalitanre In the upbnlldinR 
of our merthnnt marine for the question of the subse¬ 
quent lust of running a mm ham ship, which la much 
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higher In the Amcrtcait than la foreign service, does 
not enter Into the lonslderatlon of warship consiniotlon 
Moreover, the LompelltloD In the construitlon of mer¬ 
chant aleamers Is Diueh keener ond the prices are rela¬ 
tively lower than for the lonstructlon of warshipa 

COULO TU lABTK COLUSI WITH A OOHITT 

O N May ISth next the esrtb will be plunged 
Into the tall of Halleys comet and the 
head of that body will be but iri,lH)O,00<) 
miles away It Is but natural tbat a think¬ 
ing nisn should ssk Is there n possibility that the 
canh muy enisinnier a lomet and thus come to a 
frightful end* 

Curiously enniigb. It was Halley himself who Arst 
pointed out the possibllUy Whiston Newton s sticces 
Hor In the Hill oslan chair of mathematics at Cambridge 
was HO slarmed at "a chariot of Are’ which Aared up 
In hla day, that Halley was |ironi|iied to look closely 
Into Its movemints His work leil to the startling re 
suit that tho loniit, when iMtsslng through the desceni) 
Ing node lisd appmai bed the earth a |)alh within a 
Ftml dlaineltr of the larth Nnlurally, Halley won 
tiend wliat would have happened had the earth and 
the eomet been aitually ao close together In their re 
spectl ve orbits Assuming I he eomet s mass to have been 
romiiarablo with that of the earth (an oasiimptlnii which 
we now know to have been iitlerly beyond reason 1 he 
fonrludid that Iholr mutual gravitation would hnve 
mused a change in the position of tho earth In Its orbit, 
nnd consequently In the length of a year This train 
cf thought l<d him to ronslder what the result of an 
netiiRl collision would have been, and he concludes that 
‘If so large a body with ao rapid a motion were to 
strike ths earth—a thing by no means imi<ooslbIe—tho 
shock might r>-duce this beantlfut world to Us original 


Heme Halley not only dispelled the superstition and 
the terror which once followi-d lu a lomnt s wakn, but 
also imlnleil ont a poaalblllty which the auiterslIttons 
Hark Ages had ever dreamed of It seemed to Halloy 
not Improbable that the earth had at some remote 
lierlod been stniek by A comet whhh, ■■omlng upon It 
ibllqviely hnil changed thi poaltlon of the axis of 
riitatlon, the north pole having originally, he thought, 
been at a point not far from Hudoons Bay The more 
recent investigalloiis of Kelvin and Bir George. Darwin 
lomplelely u|isil any such theory 

Slni'e Halley 8 time the ibanee of a collision be 
tween (he earth nnd a cornel has engaged the atlentlon 
of many nstronomkal matlumatlelana Ijiplare, for 
exainple, painted the poaalblllty of a rolllalon wlib the 
larth so vividly that he atartled his day aud gineratlnn 
He drew a piiture of a comet whose mass was such tbat 
a tidal wave sums ISOOO or 14,000 feet high Inundated 
the world, with the result that only the higher peaks 
of the Himalayas and the Alpa protruded lAlande 
I rented a panic by a similar consideration of the aubjeet 
In a iiaper whkb was Intended tor presentation befoni 
the Aiademy of Sciences, but which was uol read 
Such was the popular excitement, that he felt himself 
constrained to allay the public fears as well as bu 
could In a soothing article published in the Oaxette cle 
France The moasea aaaumed by both lAplace and Ia 
lands are so prcputcroua that their theories are no 
longer seriously considered by any sane astronomer 

Since the day of lApiace and Lalande there havn 
been several comet "aenres’' Blelas cornel crossed 
the earths orbit on October 2«tb 1832 When that 
fact waa annuunccal, Europe waa In a ferment The 
orbit of the earth waa confused with the earth Itself 
Such was the. popular excitement, that Arago took It 
upon hlmaclf to compute the poselbllltlca of a rolllalon 
He pointvd out that the earth did not reach tho exae i 
spot where the comet had tnieraected the earth's orbit 
until a month later, on November 30tb, on which date 
the comet waa 60,000 0(10 miles away Incidentally hn 
pointed out tbat a coltlatim was always happily re¬ 
mote Hi thought tbat (be chances of a meeting 
were about one la 281 000,000 Babtnet, on the other 
hand, thought that a coUlalon waa likely to take placw 
once In about lA 000 000 years. More recently tho en- 
Hr problem bu been conildered by Prof W H Picker 
tng of Harvard By a collision he nnderatands. Ant, 
that any part of the earth strikes any part uf the 
comet s hesd, second, lhat any iiart of the earth strikes 
the moict condensed point In ihc head (the core) u 
cllslingiilshxd from the larger nucleus What the aver- 
ngc slie of 0 visible comet's head may be, we have no 
means of knowing Young esilmaies that lor a lolci- 
scopic comet 11 averages from 40000 to 100,000 mllu 
In diameter The head of the grut romet of 1811 wu 
1 200 000 milea. that of Holme's comet In 1881, 700,000 
miles, and that cif naksd-eye comets generally over 
100 OUU miles 

In the last half of the lut centnry 121 rometa In 
eluding reiurna penetrated the aphere of the Mrth'a 
orbit From this Prof Pickering Infers that we should 
expel I to be struck by the core of a visible comet once 
In about 40 000 000 y««ra, and by some portion of tbe 
head once In 4 000 000 years. Since comets’ orbits sre 
more thickly distributed near tbe ecliptic than In other 
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reglcina of the sphere, the coUlakraa wonld oedor rathMf 
more frequenUy than Ible, but hardly as often u onsa 
In 2,000,000 years, and sinco k Ims been estimated that 
animal life hu existed upon tbe earth (or about lOOr 
000,000 years, a considerable number of collision!, per- 
hapa u many u Atty, must have Uken place during 
that Interval, lu Prof Pickerings opinion, evidently 
without producing any very aoiioua results 
Tbe old notions of the tidal effects of comets were 
based upon an crroneoui conception of cometary 
masses. It seems astonishing that a man of Laplacb'B 
wonderful mnthemalli-al powers should not havo eon* 
iludnd that a body like a romet, which can sweep 
through the entire solar sysiom without deranging « 
single one of Its members, ninsl have a mass so small 
lhat It lannot appreilably affect the waters of ths 
earth As It Is, cnniclg arc more likely to be captnaed 
by planets (witness the cornel families of Jupiterasd 
Rat urn) than to derange a member of the solar syiMm 
or to produce tidal effects. 

Tbe plunging of tho earth In tho tall of HaUag><a 
comet naturally muses niany to wonder wbat will be 
the effect upon the Inhabitants of the earth Similar 
jmssages occurred In I8|9 and 1861 but no one wu tbe 
wiser until long after Rome sstronomers claimed to 
have iiiiLlced auroral glares and meteoric displays at 
the lime, but whether these were really associated 
with the romet or not cannot deAnItely be stated At 
all events. It may be safely held that nn May ISth negt 
none- of us will be aware of the (act that we are literally 
breathing the tall uf Halley's comet From thla It 
may well be Inferred that the wild Ulss of tbe possible 
effc-cts of ivolsouous gases, tales tor whirh tbe Mwa- 
papers are very largely rcTjponalble, are utterly wltboot 
founcjallnn It Is true that n comet's tail Is rompoaad 
of poisonous and uphyxtatlng hydrocarbon vapon and 
of lyanogen, but it Is also truo that the actual amonat 
of toxic vapor Is so small that when tbn eartb la 
brushed by tbe tall of Hallny's comet, tbe compoalUoa 
of tbs atmosphere will not be so affected that a cbanlat 
could delect It Flammarlon hu drawn a vivid plctare 
In hla ‘ la Fin du Monde” of the pouible effect of 
passing through a tall highly charged with vapon. Ha 
liu show n ua leriiAi d humanity guping (or braatb In 
Its death struggle with carbon monoxide gu, klllad off 
with merciful sw IftniuvR by cyanogen and dancing Joy¬ 
ously to an anmthetli death, produced by the eoaver- 
sloD of tbn atmosphere Into nitrous oxide or deadot'a 
'Inngblog gu ” No one of any common sense aboaBl 
be alarmed by theec nlghtmarei particularly wbea It 
le ronBldeR>d tbat so dlapbanously thin la a comta'a 
IBII, that stars ran be seen through It without dlmhui 
Mon Id brightness 

TATin ,oo«yuziTiii ui evuT autua. 

I N the course nf a judgment In an Important gateat 
case before the House of Lords, tbe inpniiMi 
tribunal of Great Britain, tbe Lord Chaaoal- 
lor made very pointed referencu to tke 
complexity with whkb patent speclAcatloni on 
sometlmee encumbered During tbe put few ymua 
there hu been an Increailng tendency to render aueh 
siieelAcatlous u Intricate and u voluminous u pea- 
Bible, thereby obscuring the viul Iwus Only a fur 
weeks previously the Chancellor complained In aa- 
other action uf the manner In which claim and Barrip 
tl/e had been ao Intimately Interwoven that conaldar- 
able dIAlculty wai experienced In nnraveling the rani 
factors In the luue Such a tendency, the Lord Ctaaa- 
celUir pointed out, defeated Ita own object, (or wlure 
imtent sperlflcBtloni and clalma were so (ramed as 
to puxile a student, buaiueu men were afraid to taka 
out a llcenw (or Its working, (or fear their Interprata- 
iluD of the patent might be found to be erroneona, be 
found guilty of Infringement, and be mulcted In heavy 
damagea The particular case In which the Lord 
Chancellor was ronitralnvd to make tbeu eommaau 
wu In connection with Improvementa In the castiv 
and trimming of stereotype plates. Tbe court ooa- 
Unded that the apecIflemUon of the original patent 
wu extremely voluminous and ctomplicated, amount¬ 
ing almost to the bulk of a treatise. In which there 
wu inflnlte redundancy and repetlttona, and conitant 
rtfarencea to lllustratlonn which were lomewhat dlf- 
Acult to (ollnw It wu a document which needed a 
prolonged aud penetrating study In order that any 
one who wished to work out problems In this partioa 
lar field of Industry might know how to avoid all pea- 
sible risk of InfrlngemenL 
In the couTM of hla remarks the Lord Chancellor 
pointed out that Invenlora who drew up aueh compli- 
rated clalma must rnn tho risk of the whole patents 
being declared void by tbe court on the plw of bib- 
blguity The framing of specifications In thla man¬ 
ner hn declared to be an ahuu of the lav, and he 
gave the warning tbat It would he checked, if the oc¬ 
casion arooe, by tbe Simple proceu of deetarilv the 
iwtent Invalid These timely remaris bare be« 
greatly appreciated by BrltUb conmasretel and mami' 
focturlng esUbllshments. ud tlief* Ip M 4Mbt tbat 
advantage will be taken (a draw up gpoelfleation la a 
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41m fmutt OMdia, (ouBdad bjr ttat wMumted an- 
Btsaer, OeUva Cbuata. Ud awardad by the Weaurn 
Baalatj at KodBaara tar tba baat paper praaented dur 
Ipc tba /ear, baa baan tlvaa ta Prof Talbat’ Untvenity 
of nilnola, for |la paper entitled "Teats of Caat Iren 
and RatDfarred Concrete Culvert Mpe,” which en- 
badlad raaulla of a reaearch eatcndlua over a numbor 
of paara. 

Aa InlatBtata Cammeroe Commlaalon points with 
pardonable pride to the saving of life and limb which 
baa raauttad from the operation of the safclT appll- 
nneo law In 1891 one out of averp 34s men cmploped 
In car coupling was killed, and one In 13 waa Injured, 
wherena in 1M8. one out of 883 waa killed, and one 
ant of 82 waa Injured—an .Incmase In the factor of 
aafatj against death of 181 8, and against Injury of 


which are bring built tor the Brasilian navy, tbe pro¬ 
gramme of oonstruotlon Includes ten destroyers of tbe 
atanneh seagoing type being built by Measra Yarrow 
Bis am In oonmlsslon and tba seventh recently nz- 
cseded her speed of 37 knots during trials on the 
Clyde, carrying a load of 100 Iona lliasa vesaala are 
240 feat long and they are propelled by twin reclpro- 
(Stlng engines of 8,000 borse-powar 

Blan J. Arnold has been appointed subway engineer 
tor the city of Oblcagu, and It Is probable that about 
nine mllea of subway will be pnt under construction 
forthwith. The city baa audklent funds for this pur¬ 
pose from Its aeoumulallon from the street railway 
company's dividends and the atreet-car companlea are 
bound to contribute fC,000,000 The Orst section will 
he bnlU In the heart of tba city, and will form the cen 
ter from which later construction will radiate 

There la niui h nlgnlllcance In the receut capture by 
tba Clermana of several big rontmcla In thin country 
The Khenish-Wostphallan works have contracted to 
build three more 10,000-horae power turbines for tho 
Niagara fUla power plants, which will make fifteen In 
all with a total home-power of 100,000 Other Herman 
flnna have obtained orders to build a series of large 
coke ovona for tbe Bethlehem Btcel Company The 
order includes 400 ovefia with a capacity of 3,000 tons 
a day. and the coet win be about <t.K00,000 

Tlunw ia much talk In the air about the construction 
of a 20.U00-ton battleship tor the United States navy 
and Ita canae la to be found In ths advent of the new 
and very powerful 14-Inch gun, which recently under¬ 
went oucceeeful teats at Bandy Hook. If the 14 Inch 
gun Is to be Installed, and the total number of guns la 
to remain the same os In the "Wyoming.” an ln< moae 
In displacement becomes necessary Indeed, It Is 
questlonahle whether even a 3o,ooo-ton ship could 
mount twelve 14-lnrh guns and give them adequate 
protection. 

Only thoee who have wltnosaod the great congeatlon 
on tho present subway can undaratand the supreme 
satlstactlon afforded by_ the determination of New York 
city's very vBIrlent Mayor and the Public Service C'-om 
mission to bnlld at once an additional system of sub¬ 
ways at a cost of 8100,000,000 The routes Include an 
entirely new north and eouth snbway from the Bronx 
hi tbe Battery by way nf Lexington Avenue and Broad¬ 
way, nnd a subway In Broriilyn connecting ths lines 
over the Williamsburg Bridge with the new Fourth 
Avenue route In Brooklyn, the latter to have elevated 
extensions to Fort Hamilton and Coney Island 

The Fedsnl authoriUos have approved of plana for 
the opening of the Dolnwgre River to a navigable 
depth of 12 feet aa far oa the city of Trenton, and It is 
bdieved that the development of deep-water navlgaUon 
farther Inland wUl be only a queattnn of Ume. In Uu- 
rope stupendous work of this ohameter baa been done 
MnncbiMter npent 180.088,000 on the SB-mlle canal, 
which haa made the city of Monobeeter a seaport, while 
Oulsberg In Oermany, 100 miles from the mouth of the 
Rhine, and Cologne, IBO miles from the sea, are both 
la (ras eommunlcntlon by water with the senhnnrd. 

Mr. Oeeige OAbSi Chief Bnglneer of Blectrlo Trac¬ 
tion of tbe Pennsylvania Tunnel and Terminal Rail 
mad, in a report made at tba tast tSMlon of tba Inter¬ 
national Railway Ooagreaa gtvea some comparative flg- 
nrea of economy of the West Jersey and Seashore Rail¬ 
way and ths Long Island Railroad on lines thst Were 
tonaerly opatatsd by atanm. During 1808 the Long 
Island Railroad opointad its oleetrlc line at 17A0 eenta 
per ear mils aa against a coat of fffJE caata for ataam 
trtte mllaage. Oa the West JeiMy and Seashore the 
ooats waff M.4I oants tbr alaotrla aa against 8130 oenta 
lor atiain BBtMws. Tba rriatlvaly nnlkvorabls reaulta 
OB (be latter railway art accounted for mainly by the 
taot that atoba wafa tfaquent oa (ha Maam atrV^ of 
the Long laluid RnUiwnd ang ^ aUam sarvieo thaiw- 
fore wttr odatly; wbereaa oa tto Wait Jefaey BoU the 
averaie wunbtf of 8*m per itcam train'wig tiriw that 
o( the electric, aad pmeh of the eerviM waa eipreni 
wtth tew stope and Utoretbiw of an tatoepUenaar coo- 
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ELECTRICITY. 

Ths drat Bdltoa medal of tbe AnMrican Institute of 
Klectrlcal Ihiglneera waa awarded to Prof Bllhu 
Tbomaon tor his acblsveroenta In electricity, on the 
occoalon of the annlveraary dinner of the Institute 
This medal was founded by friends of Mr Kdlsnn, and 
Is Intended to eommemonite his work 
A rsmarksbly long wlreleos transmission «as re- 
n ntly recorded by the ittMunehip "Tenneesee,” five dsye 
out from Honolulu, which succeeded In catching a 
message from Table Bluff on the coast of Callforula 
The message waa n waather report, which was after 
vsrd verlfled by the Navy Department The dlstaure 
of tranomlosion waa 4,G80 mllea 
A reoMt teet of wireleaa telephony waa nuule to 
show Ita value for transmitting music Several lelcc- 
t'ons were sung In a trnnamltter at Fkrk Avenue and 
Fortieth Street, New York, nnd were llslenetl to by a 


At times the singing was very clear, but trequentlv It 
waa Imposalblc to hoar anything bnt a confused blur 
ol K>und 

A portable transformer drying apparatus has been 
devised to dry out trsasformere that have become 
fflolit during shipment or etorage The apparaius con 
slats of a furnace adapted to bum wood or chamiHl 
A current of air heatad by the furnace Is forced 
through the transformer by means of a blower driven 
by a small motor The air. before reaching (ho 
blower. Is nitcred through several thlcknuetiea of 
cheeacHnth 

Ths talspbones used on the steamship “I.usitanta' 
ere quite interesting The Induction coll condenser, 
and bell of tho Instrument are Inclosed In a small 
white enamel box, and the switch honk which prujecls 
from one side Is provided withnsiieclal retaining de- 
(Ice to prevent the receiver from being knnki'd off 
by the motion of the ship The n-cvlver Is nllnwcd to 
n I k on the book, otlierwlne the lever would lift nnd 
make a faUe connection when the ship was plli hing 
nnd rolling 

A reoent number of the Eleetrleal World descrlbi'B 
n very Interesting electrical Installation on an Illinois 
Mrm The power plant consists of a gas-prndiircr In 
stsllnllun supplying a 2<l-honie-power Iwo-cylludcr gas 
engine to which a 18-kUuwatt l2I>-volt dins l-currcnt 
generator Is belted The engine also thus a iiump 
which suppllos an elevsied water tank The current 
ta used to light 180 lampa, which are used in the family 
residence and n tenant liouse, as w<ll ns In various 
barns, com cribs, and other buildings 

A new type of long-distance telephono was recently 
Icsted successfully over a circuit extending from New 
York'to Chicago by way of PItMburg.and return The 
dtatanca waa 1,888 miles The system, which Is the 
Invention of Or Tardieu of Arles France consists In 
islaing the pitch of the message two uc tavee and a 
third by means of a cvimbinatlon of drums At this 
high pitch the wares an* sharp and ebon, and reu be 
liansmUUid over a greater distance than Is poMslbln 
with the sound wares nf ordinary convcreatlon At the 
receiver (he pitch ta again rentored to normal 

At a recent meeting of tbe Institute of Electrical 
Kaglneera in London n differonttal electric iburmum 
eter was described by Prof J A. Kleming The ther 
momvter mnsists of two large glass tulies, sealed air 
tight at the lop and bottom and connected by a tube 
of flue bore In which Is a thread of colored water ccon- 
talulng a bubble of air In the center Tbe stripe whoee 
resistance ta to be measured are placed in the tubes, 
and one of them Is csmnected with n soun-e of high 
frequency current while tbe other Is cnanecled with a 
Bource Ilf direct current By Introducing resistance 
Into the cimilte, the heat may be regulated until It 
la the same lo both tubes, as will be indicated by the 
bubble rumalnlng In tbe center of tbo small connsctlng 
tube The valus of the restslnnces will vary Inveraely 
Hs the square of the eurrsat 

A report on tbe trackleoe trolley systems near Ylenns 
has recently been made by tbe United Btntcs Consul 
Qeneral there situated The rurrent rollwbir used con 
slats of a small frame supported on the grooved wheels 
which run on the positive nnd negative wires. Tbe 
wheel Is prevented fyom Jumping the wires by a weight 
ed pendnluro A cable of about 10 or IS yards connects 
the current collector with lbs car When two cars 
meet, the trolley connections are Intercbnnged, and 
they can proceed on their way This Is an Improve¬ 
ment over the trank system with turn-outa at various 
points, which make It nercssary for the flrat car that 
reaches the tanwnit to wait until the second car ar¬ 
rives. The total running cost of this system for a car 
operallhg TC mllea a day ta from |5 20 to 16 80 or from 
7 to 8 oenta per mile 

A Swenalle test of the Bdlson Beach storage battery ' 
oar waa made here last week over the 28tb Street 
hws e-ear tracks. Ths ear carrtsd a nomber of engl- 
neers, who were to Judge of lu avallabllUy for street- 
tAr serrtae la New York. It Uielr decision ta favorable 
SReen of ths ears will be pot lato sarvloe. 


SCIENCE. 

Dr. ■. B. Bansrd of Ynrkea Observatory aeonred 
photographsofComet A 1810 on January 2Ut, i4th,and 
February Isl, 3rd, 4th, and 6th Cloudy weather pre¬ 
vented the taking of any other photographs Dr Bn^ 
nard Informs ne that one of the Interest lug featun’S of 
this comet was an extenstun from tho bead nboiil one- 
quarter of a degree long toward tbe min This nxtnn 
sion was In a linn with the prolongation nf the sniith- 
ern edge of the tall 

The mcohanloal laboratory of the Polytocbnlc In¬ 
stitute of WoTceatar, Mam, has undertaken a study 
of the relative thermal randucllvlly of rolled copper 
and of lopper deposited by elettrolysta nnd not rolled 
The rondnctlvlly of the rolled oojipcr wne found In 
exceed that of the electrolytic copper by 30 per cent 
This Is an Inlnrcstlng instance of the change In the 
Internal structure of metals uhleh Is produced hy inc- 



In the liquid slate each dissolves only a small qoan 
Illy of the other The same law governs the alloys 
nf cobalt with bismuth and thallium. Cobalt and sine, 
fused together, deposit ulhiys In whbb the deAnltn 
(ompniind CoZii, has tssn fuiiiid Cobalt and rbro- 
mlum mix In nil pnqmrtlons lu the solid as well aa 
In the liquid Cobalt and sllUoii mU In all propor¬ 
tions, III the liquid stale, nnd foriii fl\e dellnllc solid 
compounds CoJII, CoHI, CoSI, CoKI, Co,HI Three 


Bnropean sportsmen are beginning lo tear Hint game 
will bn made srari'o by the multlplli at Ion of aero 
rlsnrs, ballimns, and other aerial vcsacis it Is well 
known Ihal where many klire are hablliislly flown they 
have the effect of driving the game to other dlstiicts 
Tho iffei t of a kilo however. Is very small In eouqiarl 
son with Ihal of an aeruplune nr a dirigible ballonn 
A (lemian landowner, strolling over his estate saw 
two black storks whith had Is-in standing, with n 
number nf ducks, 011 the liank of a imad, suddenly take 
to flight, wit bout apiiareiit reason The next Instant 
the dmks ipiscklng loudly, took »lng aud were soon 
out of sight |g)oklng around for the tause of tho 
birds’ affright the proprietor saw a dirigible balloon, 
which the birds hod probably ptrielved before II be- 
(nme visible to bim He learned afterward that deer 
browsing In the flelds, hud Iteen frlghleneil by the 
sight nf the airship or by I he noise mode by Us pro- 
iKillers and had fled to the forest All animals are 
lirrlfled hy alrshlisi Pan ridges quail, and other 
game birds irniiih and hidi while domretli fowls niter 
loud warning noire the Instant they pcrcelM' the mons¬ 
trous bird of prey Tin* Hwedlsb aeronaut Von Huff 


Ills approach and iIiBI Ihr dngn ran howling Into the 
houses While Hie Keppelln III wus going from 
Dihuieldnrt In Essen the ui rnnaiits on board noted that 
,horses noil rntth gniluiieil franllially over the flelds 
'on eaUhlng sight of the nlrshlii 

One of the sclentlfle deve|u|imniilH of recent years 
has ls>cn tbe formalluii nf Inturnallonal organtutlnns 
for the ronsldcratton nf Imimrtanl subjerts Inleroa 
Ilona] rongrreavs In sonlngy In (hemisiry In mi>dl(lne 
and In other subjeits nice! at ngiilar liilcrTals usually 
every three years, for the piiriKisc of Iru-ly illw iissliig 
the problenin of tlieir S|SS lalllre These have rcsiilli-d 
In International lommlllces Thus It liappens thsl 
there Is an International Union for Bolar llewgn b, with 
a siieclal comiiilttee on solar radlallon The ileslrabll 
Ity of retabllshlng on International scale for the (s»n 
paiison of observallang In solar radiation ta obvious 
It ta fortunate that Mr C O Abbot, director of Ihi 
Bmltbsonlan Aslrophysbal Observatory has succeeded 
In perfecting the oonstruLlton of an Instrument used 
for such a purpoee which Is tolled "iiyrhtlioiiietcr ' 
These Instrumenu, tested hy him both In Washington 
and at Mount Wilson In Callrornta have bCLti found 
In ylold sailifartory rreiills A limited grant frtun the 
Hodgkins fund of the Smithsonian InsHiutlon wns 
made for the ronstrui Hon of four of thcee silver disk 
pyrhcllomelere These have now been eompleled and 
are about to bo sent to InveoUgalorn In widely seiiar 
sted locBlIlIre for use In obtaining eonstsnts The llrsl 
of these Inslnimenta will be sent to M VIolle who Is 
rhnlrman of the eommlttee on solar radiattnn of the 
Botar Union, and by him will be placed In tin uietimro 
logical station, establtahsd by the Freni It gnvernmeiil 
on tho Pic da Midi la tbe Pyrenees In the smith nf 
Franeo Tho second will go to M mtsimil of the Phy¬ 
sical InatltntloD la Naples and will be sent lu llie ob- 
Bcrvntory on Mount Veauvlns. 
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TWO REMARKABLE 5HOW5 


NOVELTIES IN MOTOR BOATS AND AEROPLANES 


Thf Hixih annual innlor bnal kIiciu iu tir k(.lil In 
MoiIIhiiii Hi|iiari Uiirddi oiuunil on Kiliniar) I'MIi and 
limlMl Iiin iMi-k Ihu nIiiiw tUls jiar win lurBrr than 
■ ur lx roil ihin III Ink H Rnnl iiiiimIim nf liimta cif 
dirlmiN h|h<( 1 n mid xl ih ixlilljKtd 7 In ki laiiixl fruiii 
ID Fill 111 iio Ml liiigih nnil III iiiiitiM power fioiii 1 
III Hill Ilium iiiiui r Altiit;i tin r Hiinn IlFty ImnlH of 
Mirliiiin iMim win ixlilbllnl ri preHi iil liiR a total 
Iiilin Ilf I. ill mil) Tile Iiirjd-Sl i xlillilt uF any iini Arm 
uiiH Mini III Mil Klixlrli Ijiiiiiili ( iiiii|inii> iiF Hajuiiim 


N J In adriitlon to an clOLtrIc lauiii b liBvlnK a rodlua 
of 100 milea on one fhargt, Ihla inmiiaiiy aboaicd a 
ZI foot malioRany yathi Ftiider (lUid with a 40-hora»- 
(lower naBullno iiinior and cuimbb of a hihhiI of 22 
iiillea an hour, a largi r boat fitted with the name alac 
motor and havliiR a u|ired of 18 milea an hour, and a 
Jlfoof craft lined with a Gryllndcr OO-honiepuwer 
molur and laiialile of a apeed of 2J nilles per hour 
with all nr Light iiaaaengers 7 he moat pretontloua 
‘him’ waa a high apeed 04 foot cabin launch fitted 


with a AO-horae power 4-eyllnder Standard motor, and 
capable of a speed of 15 miles per hour This boat 
has a lame open coekpU fore and aft for fair weather, 
and a apai loua cabin amldahlpa. The engine la 
placed forward In a aeparate compartment and tbo 
Liintrolllng levcn and ateering wheel urn placed aide 
by Bldc> Other Orma exhibited erulaera romfiarable In 
alre to thu boat Just mentioned and fltlnd with all tbe 
eonvenlnuiea needed on Ihla tyiaj of erafi 
irontliturd ftn pagr 'JOR) 



Uoncral \lew of the HUth Aannal Motor Boat Show la Madboa Sqaan tiardea, Now Vork. 
TWV HM A ll a BT cI aoWI.->VOTUTIZI a MOm MATI abb ftaa ^ay.f^, 
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RAPID PROGRESS OF THE NEW YORK STATE BARGE CANAL 

A RECORD OF RECENT ACHIEVEMENT 


The larRe amount of work done on the New York 
State Banto ('anal during tlni iwat yi-ar augurs well, 
not only for the i-oniiiletlun of ttila grrai work within 
the i-untrert time hut for lU being done within tho 
estimate of total coat of |lo 1.000,000 Almost as 


aggregate of tho work under (ontrart In JH.11K,129 
It Is aatlafaclory to know that iIiIh Iiiis Ihiu auom 
lillehed at a sB\lng of IZKIljns our ilin (Htlinui) of 
IU01 for the aanio work ConairiiilInn woik In tin 
value of more than |lfi,OU(l,00(l has bun d«n< neurly 


lug l.ak« Krie at TIiiIThIo at an I'lio iilnn of 'ili'i n fi ■ t 
uhose Hea l( vi 1 Ihi new laiinl follow i lln Miinuii 
Hhtr to Tunawaiidu Cmk ninl tlnini riio^ iiistirh 
111 Ihi newigo Itlur fiiiil to i Juinlloii wllli lln Hull 
Him lllver at Wall rroi-il Afin mlirliif, Toimwaiiilii 



Lbjibs tke canente Huor, lock Nu lU at Whitehall. 


Aaotber view of CuiiiNiiHk Imk No II ehoning retaining wall. 


hAPIO PBOOBIH or TKX KlW TOU ■TATI BASOK OASAI. 


year as was accompllahed during the whole period of 
construction preceding, and the plans that were worked 
nut to completion equal 80 per cent of the amount of 
•Imllar work done In any previous two years, that 
la, If we consider the mileage and the ilie of the eetl- 
mnte 

On January Ist, 1910, some 314 milea of the canal, 
or 76 per rent of the entire work, were under con. 
tract, the remainder of the plans were nearing com- 
plitloii and will looii be ready for letting, and the 


fifty four locks arc prarllcallr completed, and by tho 
spring of next year the eight movable damn of the 
Mohawk River will be In operation Tho work liau 
now reached a stage where It Is iioasible to pndfit 
both the time and coat of tho cumpletlon of the entire 
project 

By studying the ai < ompanying map, profile, and 
cross sections of the canal In connection wlih the fol 
lowing outline of Ita print l|ial features, an adequate 
oonceptlon of this great work may be gatbered. Lcav* 


Hit III Df lot fi. I Is Hindi li) nuniiH nf two Ini ks lliiiiin 
thin In a 111 ) mill h ti I lo UnrhiHtir III jiinil Itm In h 
ter Ihe new iniial inlnrldm with the nld c inil mull 
il Cillers ihi KItir ( l>dc near t.yoiiH Ihtmid I mmu 
I hc old canal roiilc Is nbandnncd and ii in w rmiii In 
laid lo tho north of the old work Tin < l>di UIm r 
nnd the S<>nc<a Ilhir am folluwiid to Tlim Kltirs 
whirc Ihc Heneca and thieldn unite to form lln Os 
wego River A new slrctth of laual will In rniiiiiil In 
the bed of tbe river, running north to Lake Ouiarlo, the 




































vn wkUk t ritW 
to tho tenMtlQO 


^ JW Wrt M Sllfr Utk «Vtajro4 OTW tka twto kl 

j^oMi' tulirfM toi PtnoiaKHH ot nwnmoUon B^r 
mt alltv tMM tnoivortotum »t all Miwaiis 
frte IM wkUBtka 
thittt «( Um ter k Wk ttat tlM lutMt ocMa urrton 
^ tete OB coiBoe* Bt Om eool plm Up to tb» pno- 


Mpttt or »o tniHportatiOB taeUBUoo tte oalp op- 
orofito telBi lor toot pttfpeM* Tkte ngtim la ot bb- 


t owla* to tbo Coagnaalonol 
kTOatk a tto B of tte timter and n 
tte tarrttM yko 

Coal iraa Copod n«ar Cook Inlet \tr tlw Buaalana aa 
tar teek aa INS imt the ontlra output ot tte torrltorr 
hte tern inalcaiaeant aa atewn by tte prodnet of laaa 
tlian lOeoctonaotaUkliidatnim—Boaeotitantkra 


Tte aplrltad drawliig on the front pace of tkla taane 
MpraaoBta oar lataat dnadaoncht tte Dub reoent 
ly lanachte from tte yarda of tte New York Bblp 
bmtetac Company Camden N J She la ahown 
ataamtnc U a calo of wind acnlnat a heary Atlantic 
BMi and In aplte ot ter creat lencth of filllb feet tte 
buia Teaael an ate rldea over tho lone Atlantic roUem 
will do ter full abara ot pltrhlnc and rolllnc aa tte 
cllmba and deareoda earh majentle tea fleveinl table 
lenctba to aUrboard la a atater tbip that la running 
down tte alope ot a tea wliota creat la aullirleatly hlch 
to bide all bnt the fnnnela and maata 
Thane rondltlona are no mere creatlona of tte artlat a 
fancy for wo have recently aeen a aerlea of picturea 
taken on our fleet when It waa atMuntng northward In 
a heavy gale on the Pacitk In which only the tope ot 


aria art vtalble the ahipe lying deep In the iruugb ot 

tte wavw 

Bnt although the Utah In aplU of her full load 
dUplacemant ot over U 000 tana will be to aomo oz 
tent the aport ot the elemenU her great weight and 
alae will mahe ter a fkr ataadk-r gun platform than la 
affordad by the IdOOO-ton ConnecUcot of the 1200U 
ton *linlm and herein Ilea one of the moat Important 
ndvantagM of tbo big over the medtnm alee warahlp 
Tfe DUh which li a alater ahlp to the Florida 
now nearing completion at the New York navy yard 
li SUM ftet long 88 feet 2M Inchee wide and on a 
normal dlaplacement of 8188B tone her draft la 38 feet 
6 Inchee At normal dtaplacament It alunild be ex 
plained ate will have a fall anpply of ammunition 
and twothlrda of full lupply of atorea and fuel 
Tte ahlp la an enUiged and Improved North Da 
koU with 8 feet more beam 1 toot T Inihoe more 


draft and 1816 tana addUlonal dtepiatement She le 
eoulppod with 4 aorew Ftenona turblnoe ot 88 000 borao- 
powo- which am doeigned to give her a oontract epeed 
of 80 76 knoU Bte will cany 1600 tona of coal and 
400 tona ot oil fuel and ateam will be euppUed by 
bdlem ot tte Babcock * Wilcox type Tte Utah 
wUl be manned by 80 cfBcera and 864 men her toUl 
eooplemetit being 1014 Thia la about tte nombar 
of men that wem carried on the old wooden three- 
dackam ot tte largeet alee and In tbla ahlp tor tte 
flint time tha crew ot a modem batUeaUp cquala that 


of one of tte olden daya 

Uka tte North DakoU and TMawam the Utah 
caittw tak lldneb fluna In tha maU hatury They 

■I« nuHuilMl In nahe hk ti«1—nua tareete the dtenoel 


B eh awl Bk Aaxwfnaib 

watte, aad bt tha c«M ta exeeptumany wall worked 
out IB ttdte YNtilB, boUg IB thU rtapeU an Improve 
moat «mB «• tha Ttortk DakoU" temeU ou of tte 
beot prolacrted ahtpo ever batU In tte finl ptaee with 
a vltw to Itanltlsg tte deatmeUve taecu ot a torpedo 
blow partloutar attontlah haa bean paid to tbo queatkm 
ot cellnlar and oompartmental labdlvlalon Even In 
tte event of moot earioua underwater Injury ench ne 
mitfit be doM by a flMtlng mine tte ahlp la able to 
ooBcentiBte on any compartment or eet ot compart 
menu each n grant capacity of pnmpo that obo would 
be nUe fay tte aid ot theao alone greatly lo mltlgaU 
the effOrU of aurii n blow 

Tte armor plan ot tte Utah la probably the moat 
oampMa and aCeetlve yet pnt apon any ahlp Tbt 
mall belt over 8 (bet vide hia in tvemge tblikneM 
nmidablp of 11 Im tea Above this U a second belt 8 
feet wide of an nvemge thlcknaaa ot • Inches The 
lower waterline belt la eontlnuous from stem to stem 
and tte upper belt extaods from tbo wnkt ot the (or 
ward to the wako ot tbo aftermost turret The turreU 
of the 1J Inch gnus have from IS to 8 Inthes ot protm 
ttoe Tha 6 Inch secondary battery amidships Is pto- 
tcotad by dM Inches of armor and a similar thlokneas 
trotecte the (assmates of tha six gone at tho bow and 
stem Between each pair of 6 Inch guns la a splinter 
bulkhead of 8 tmh armor and back of eat h battery la a 
longltudliial wall of 3 Inch armor wblth clooea In each 
6 Inch gun To reach the bane of the emekestatke any 
ahell would have to tiaaa through 9M Inihee of armor— 
a auperb proto tion 

It will be noted that the ship la pruvidtd with tw> 
of tte n<w lattk-owork llrMontrol masts with which 
all our lateat ships have been equipped Tho handling 
of tbo boata la done by two boat oTanos pla ed abnast 
of each othor one on elthor stdo of th after smoke 
stack In this ship aa In all our dmaln lights the 
olDcera are tHitbcd on the main dttk forward below 
tha forocaalb deck th crew accommodation being aft 
This places tbo ofllct rs near th bridge and convenient 
ly to their post of duty 

The kMl ot the I tab waa laid Maith 1 lb luoi ao 
that tonalderably Icsa than a ycai has cispe 1 be 
tween tbo Uylng of the kacl and the launch In I ss 
than a year from the preaent time It alt goes well 
tbin fine ahlp wilt have her trials a stwed In warship 
onstnictlon which la greatly to the tredlt of tho New 
York Bblpbulldlng Company Pariltular Interest will 
attach to the trUls of thla veannl fir tho raaiMm that 
aha will be tin flnit of Amerlmn faattluibl|is to bo pro 
palled by 4 strew Parsons turbines 


Ataerlenn UeiWM and VirdMW lor Hareb 

The (urrent number of American Komea and Uard 
ena contnlna plctnrei of InttresUng Callfomte bunga 
lown eoallng from 81 000 i| ward an artti le ot the fur 
nlibing of tbo apartment by a well known author an 
article on the Interior decoration of tbs home d 
voted to a| proprUte wall papeca for the various rooms 
ot the house and viewa ot a number of lutrrestliig 
hooiea showing Interlora exteriors and floor plans 
The fourth prise garden ot the American Homes and 
Oardons competition Is also published In this Issue ss 
well ea garden notee devoted to flfteen giod lilies 
There U also an orttele on open-air orebard hnaUag 
and an article on tho uimbined fonlng bed and stor 
age pit One of tbo most Intorsstlng artliles of thi 
paper one which la profuariy lllnitrated deecribee tho 
water gardeaa ot Callfornte Trimming etreet and 
tewa traea a timely subject Is well tnatod ly au 
experienced writer The historic rnsnslous of the Rap 
palunnock River are alwaya InterMtlng and the lUua 
tratlonn of 'Kaamore tha home of Betty Westatagton 
la oae of the ImporUat features of thla number 


tiSB ^ vhioB U ahoim vary elaariy la ear etigraviag 
Ot tha «hl|i thi fneatest patr of gaM hu an eleva- 
tUB of abate N fftfl atevi ttw Bamaal vaterUM The 
aaaafld patr haa a ntaamaad ot abate 4d foot Tte 
gun of turcat BUBbar 8 have a eonmaod of abent 81 
fete and ttete ta itunben 4 and 8 ot about U IMt 
AU df «hi BWbetag tsdoated on tte enter Une, Umy 
•on al), be trataed da oUher iMndoids Itead ahead 
tha Utah efla flra tobg J| tate fwu, knd tte i 


Ae t- - 

Ite caneat BorKaMxwr No 1788 -mtelno an u 
aoBBl numbor of tlmoly ud intersotlng articles Or 
U Wlthoba Nsyor asks What would ws do If ono of 
tteae ddys tte ana wrtre sxtlagntohedT He conalders 
the probloB most taotruetlrely Prof O N Witt tte 
artiolo 



nt tte deretopawt ot tochaologfeal chemistry during 
tha laot tarty yeaii Aa abotraet fli pubUshsd from a 
raper rsad batore the Society of Civil SnglDaera by 
M OeorsM Oaodo m same tatsreottag induatrial up 
pUoatlou of Ufluid air and oxytea A meat tatoreot 
Ing eqnatoftal tetearopo is ta operatJe* at tha Uranla- 
Ztarteh ObairvatocT In Bwttiartand Thla Inetrumeat 
la deoeribed by Mr F P Perktas Soma photographa 
ara reprodnead whiob were tatea by a pbotograpter 
whom taitham recently tote aloS with him at Urn 
vsny Fmet TIh pictures are prteably tte Brat aver 
pgbUilMd ta thla eountry laten from aa aeroplane 
Mr Mueoafo Nteal prise lecture on progrees In win 
lam teHgmphy la conriuded Ltent tahn C Botey U 
t V wrltte ea the setamle period of 18M As tha 
mtft of taveotlgaUoaa carried W dnrtag the laot 


te * flrfa bario oriterta tar laotltteteg oxaot oompart 
flinatm te tho hi^ ta tte vm^ 


*4te Vtetattim te thg ^rata 






To tte Editor of tte Bcigmun Awcbksv 
A o a reader of tte Botiimnc AHuncss I am par 
tieularly Intereated In the articlae on the naval da 
vclopmant 

1 wish to know through your paper why tb< follow 
Ing changea would not te prarllral la nmodrilng tte 
battUnhipB Idabo and Mtestealppl Bearing In mind 
tte reeulte gained by adding 80 fast In length to tho 
Maine clam aver tte Oklahoma s which oquala 948 
tons dispUoement 6 803 horse-power I knou epeed 8 
a-Uuh guns with ammunition and 400 tons of coal 


rooms and build JO foot keeping aa near tte mate 
beam as iceelbl 77 feet Ibis SO feet would be used 
simoat eatlnly for bollera engines and coal 
I think that snotbi r set ot boilers could be InstaUed 
adding one half to the holler pow r A n< w set of on 
ginea would have to be boUt to haudk the 16 000- 
hone power thus den loped and t think that tte qwed 
would be imlaed at least IM knots not mueb of an 


liireoee but enough to allow tbt so shlpe to itaaffl 
with (he 18 knot loulslana class without reducing tte 
speed of tlie whole fliut lo 17 knots I would replnea 
the Nlith guns with four lO-Inch 4 -caliber guns and 
add two 7 Inch and tour 3 Inch guns to their prsoent 
battorlea Thus we would have the following resuUa 
Present Bemodaled 


length 37B feet to 
Beam 77 fett to about 
DIsplat eniont 11 onu tons 11 sb ml 
Horse I w r 10 too to about 
Bleed 17 knots to aboit 
Bunker a|n tty 1 7 0 t ns tr Uoul 
Battery 4 Uln I 4 in In h In T In I 
guns The srmtr I > remain lb somo aa 
Signed 


406 foot 
TIM Isot 
14 600 tou 
16 000 H P 
1814 knota 
J IM toaa 
and in 3 Inch 
originally do- 


Thls wiuld b a tether coelly change but when a 
warshli le n edri th xpenst is a email Item and 
tieso two shlia with the Imreaeed ipeed and heavy 
botUrlie would be a wi home addition lo our first line 
ot lire drt-ednoughU W W Bam 

ObKago HI 

(Such baoges os sr suggeaiud by our correspond 
ent would be ts> lastly for tbi benoBu setored It 
would not le iicsalblo t> Install tout 10 Inch guns— 
the weights of gnna lurrtU eU would bn prohlbltlvt 
rbs m ney would glv luoro fighting valui If applied 
to entirely new ships o( tbo drcmdnoughl clans—Bn] 


BeatB of Prof Abmm B IMbesur 

Prof Dolbear died at Bedford Haas on Pebnucry 
Ird at lbs ogi of seventy four He was widely known 
as an Inventor of cUctrital devtces Pertepa hli In 
veellgattnns In wireltiw tBlagrnpby brought him moN 
Into publle promlnimio than any other but lbs reoult 
was on Infringement suit In which he uneuaceeafully 
sought to restrain Manonl from continuing bio expsri 
mints 

Plot Dolbear took the degree of B A at Wasloyan 
I Diversity In ixse and tbs degrses of M A and ME 
at the ^Diversity it MIthlgan In 1887 Prom 1888 to 
1887 be was Instnutor In Chemistry at Ibw Unlverstty 
of Michigan Then be occupied the cbilr of Amiitaat 
Professor ot Nntuiol History at the Unlvarslty of Kea- 
tueby from 1887 lo 1888 Prem 1868 to 1874 te waa 
Professor of Physits and (hsmlstry at Bsfhany W 
Va From 18'4 to the time of bis death he waa Pr»- 
tcreir of Ptayilci and Astronomy nt Toft a CoUeas 
HIb selenttlle Inveatlaatlona Included the study ot light 
and electrical pbenomoMi the properties of the ethoTf 
magnetic telephony stall telephony heavy eorreait 
ammeters cables (or telegraphl and Utepbonl work, 
wireless talagrapbr and ( oropdilea of matter 


■ 1010 

Prof PIdoux of Geneva Obeervdlory Switsertand 
bna (Bhied to Harvard College Otaervatory lUtlngUiat 
be discovered a comet on Pcbnmry 30tb In H A 0 h 
18 mla 3J1 see and Doc -f7 deg 60 mln and 41 see 
Tho dally motion In right aact nslon wis —28 min J4 
sac and la. declination —84 mln The new eomot in 
not very (nr from Holley ■ comet Ac ordlng to tte 
corrected ephenterls of Crcmmelin the poaitlon ot 
Ha'ley e comet at the lime was R A o h 41 mln 89 loa 
and Dec +7 deg ' mln 


Aceordlug to Electrical Engtaeoring a doflnita pro- 
pooal has been put forward for tho eonecmctlon of g 
tunnel between Denmark and Sweden atartlng at Coe 
penhogen and connaetlng up with Malone (onne» 
lion would be made on tte wny with the small tslanda 
ot Amager and Bgltbolm and tte electric trains which 
It la proposed to work throngh the tunnel would rag 
OB thi surlBM OB theaa lilaadi ta order to mduee tha 
nndargnniiid Joumoy aa mneb m possible If th* 
Bibama U earriod oat it Is wUmated that tte tl4| 
oooU te inado ta IM hoar 




OSTRICH FARMING AS AN 
INDUSTRY 



Don Qctrteli farmlnt ti»y* Th« qunttoii !■ Ukad 
by almfiat rvaryono who tIiIU an oatrioh farm Tba 
anawn la that wh«n an aire o( alfalfa will (urniah a 
Ionic fur four blrcla with food eiioufb to maintain 
them throunhirat thu year whan an oalrirh will yletd 
annually abiut two iiouiuia of feathera with an aver 
ace value of tJO a pound and from thirty alx to ninety 
ecca whlrh may be uaed hr Incubation or may for 
niah food at the rate of nearly four pounda to the egc 
If the owner don not wlah to Incraaae hla troev 
natrloh farming don pay and paya well 
There la ncrthlng very lovable about an oatrioh aa 
there uaually la about other domeatlc anlmala But 
however lacking In peraonni charm It may be the big 
bird la a money producer A hc>ad of rattle rate alxty 
Ova pcninda of alfalfa In a day an oatrlcb ten pounda 
Thin head of rattle at five yeaia old la worth flO and 
an oatrlcb at that age la woith II'O There la nothing 
to the cattlo but meat At ten montha the oetrlih will 
produce $10 worth of feathera and thenaftcr from 
$36 to $iro worth of feathera annually for a long 
I erlod of yeara 1 hough an oatrlch la matured at the 
age of live and la n producing lla average life la 
about that of a human being The bird doeu not he 
gin to decline until It la fifty yeara old Many bow 
ever produce line i liimage at the age of aeventy live 
There la aa much dllfercnca o the breed of oetrlihee 
oa than la In any other animal Some of the Call 
fomla and Arliona male blrda are rated at oa high oa 
$r000 each but oidlnarlly the value averagea about 
$400 tor a oievtaruld lird and about $100 for a 
chirk Borne of thr cotka weigh aa much aa roo pounda 
and atand over ten feet high 
It baa of late yeara bee n found that a great deal of 
money ru be made in cMtrIch tanning Napec lolly 
ao where alfalfa or lurem can be mined on Irrigated 
laada In the Balt Illvir Valley In Arliona there are 
about $ OOOt ocree of ilch land aaon to he made 
richer and more productive through Immenae Irrlgn 
tlon workn on whlrh the United flutee la apendlna 
$$ 000 000 Buc h a I llmate la an Ideal one for oatrlch 
farming aa the farma In that locality have already 
proven by their auieeseful opemtlone While iba 
blrda Ibilvi beat in a warm dry cllmata they can he 
grown In any of the aouthem Stalen and lerrltortea 
of tbla country In a molat climate however they 
would have to be prate i led from c»ld and min 
It la only a little more than two decadea ago alttoe 
the Aral oatri hea were brought Into the United Blatee 
with the aeiloua purpoae of attempting their cultun 


here Before that ilma the only hltde aeoa tat ttala 
country had been adjnaeu to otrenaea TiHlay ea 
rloalve of thoae In aooa them are idaae ttnf thiMiaaBd 
blrda on tha American ooatlBenL Pmhably half ct 
thk number are the progeny of a etagle pair owned lit 
Arliona In llftl 

Tha female oetrlch matnraa mneh Mtllar than tha 
coch beginning to lay fertile agga when aha la about 
three and a hall yearn old Tha neat la hothlng m<m 
or leoa than a hole acratched in the grwmd whleh la 
done by the mala bird At flmt th« hea may not taka 
to the DMt but may lay her firot egv on the grooBd 
whereupon the mole will roll them Into the neat 
Oenerally after tho mala hag put three or four egga 
Into the neat the female will taka to It Bba will 
then lay an agg every other day until about alitaan 
egga have appeared In tha neat An oatrioh egg la 
oeatly eight Incbea long and about atac Inohea In dl 
ameter It makaa n good omalat and la ezoallant 
when aemmbled One agg wilt make aa mneh omalM 
oa thico dooen hena ogga A fnlt-grown bird haa been 
known to produce over thm hundred pounda of ea 
food In a year 

An annual Increaoe of abont fifty par eent of a Book 
la oacurad mainly through tha use of Inonbatom, 
though on every farm a fow paddocka am maintained 
ca b tor the sole oocupaaoy a pair of Urda Three 
ilinea a year the hen baglna to lay She doea moat of 
her setting during the daytime the mole bird attend 
lug to that part of tha household duties at night Ha 
will usually go on tha nast about fiva oelook In tha 
evening and remain them until eight oelook neat 
raamlng It la thouaht that the color of tho saea has 
aomathiBf to do with developing tbeee Inotlncta The 
male betni black la not ao easily seen at night and 
the female being dmb or nearly the color of sand 
cannot be readily otaoerved cm the neat In daytime 
The mala usually begins to alt three or four daya be¬ 
fore the hen aiops laying If the weather la cold dnr 
Ing tha laying period the mala will often be found cov 
oring the egga at Intervals during the night to pravent 
them from becoming chilled 1 he blrda am also very 
watohtul In the warmest aeaaon to prevent the egga 
from beoomlng suporheoted by the sun The btrda 
do this by resting on their ukle ]olnU nnd apreadtiig 
their wings umbrella wise over the neat Aa la uanally 
tha nsa with all egga In a dry climate the abell of 
an oatriob egg hecomea dry and hard It la tbemfore 
very dUBouU for the chick to break through Whm 
the tloM arrives for the UbtfaUai of tha yonag Uwy 


ate beard to elitop aad to me# to tW ahaH^ ^ 
panat btrd aeona to wadorataad the gtttialtoto 
wU ofoan cnadt tha Mto with, tak hrtMdtoiM^ ftoMk 
tiaaea taktng the yoW by tha head aad paUbicIt «Bt 
af tha ahall WMaattaMg feu or ftva dkfa ^apdt ha- 
twaea tha hatehtaid cd fha tfot and tba toat ^ ltop< 
tofi thk ttma «M of tha poraBl hlvda athte to tk* aatt 
white tha other takaa can of the ohteka Howavw oh 
a wellrafittlatad oatrith fam the fanner aaateto thk 
Mrda to hatehtaiff by etufctof the agfia with a MHtt 
hammer and pntttag the nahatehad sap Ihto an the*- 
bator 

Tha chloha appau to be all ayaa and nacha whew 
they fimt oome oat of the ahrila yet their bodlak an 
as teria as tboaa of foU-grown h«u They am an 
fnai7 and u soft as a day«Id cfhirkea bnt far mon 
stnpld For tha fimt weak of thalr aitetanoe nothttg 
but gmval to given the young oatriohaa Than tlur 
am tnmad Into amall pau In tha aUalta lots whan 
they am to aat alfalfa for tha mat of tholv Uvai. 

PtDoklng to tha gaural term by which tha hamit 
tog of faatham to bewn Tha torm might toad mm 
to ballava that tha toathen am nltod out Thtat to 
not tha oaaa however tor that would tailum the bted. 
Tha pinmea am anipped off with abeam rloae to the 
daeh The quUto that am toft aoon die and drag out 
after which new foathem begin to aprout Them alw 
twantyfive long white plumaa oa each wing of tha 
cook bird Tha raat of the plnmags to black cm the 
male and of a groytob crior on the female Oatbariag 
the feothem la no aaay laak. This work has to be doM 
wltb great cam tor a klek from eue of tha powerful 
togs of the bird to enough to dtoahle a maa for life 
or even kill him ontrlgbt 

At the plucking Ume tha blrda am driven Into tndl- 
vldual piDOktog boiee nnd a looaa hog sllpiMd over 
their beada, which teada to keep them nntot A eoA 
bird will rou monmfully white betaig plucked 
though the operatlHi la nheolutaly paliiliiaa Attn hn 
boa baen atripped of hte plumaga he to nboat aa ugly 
a light aa one oonld hahoM 

The fimt eapertmant of otorloh farming to thte eoM 
try wna mode by an WngUahmia who Importod life 
blrda from Afrton ud paid u high u |1 >W a pair for 
them Aa to nauly evary vintnm of thfe oharoetar. 
the orlglnatn of the fcheme dU not make a fortana 
Old of It Qqt tho wtoe and daring feraafen who feta 
lowud to hla footatapa are now eoatfetidfefeg ttaa% 
laltMk Thay am taoptog tho horvaOt ho Ml 
draamid of by the gferiaff «( ttti HjAmUT ¥ Ofet- 



A pM hatahad hy aa lufertoft 


firtwte 
























A pdr ar bMs ud tkair cKti 


TIM baalBM at octrleh fumlag hM kmc baeoiM 
a ntMiM baton U «m latradUMd into thU oMmtrj 
U Sotttit AMea than an aU mannar of lawa to pro- 
tart tha huitnaai Than la a cmraaiaBtal oitrleh 
dootor vtioaa partleiilar dntr It ia to atody tha dlo- 
aaaaa paaalUr to anth hirda Tbara la alio aa oatrloh 
hnodtac aaaoolatloa whera aro raoordod tha padlgraaa 
o( tha floor Mida floma of tha tarmara hara ao Im 
pro«ad thrtr atoofc that thalr oatrM ohloka brbifl tran 
tiM to tl 000 aaeh ajad maar ad tha moat noto^ oodt 
hirda aro prtoad at ITOOO 
Mipt BUnbath ta tkmth Africa la tha ohlaf oatrloh 
fratbor port of tha vorld la that ^klally thara ara 
Marly a haK mllUoa Urda aov la w^lTlty Tha 


pataatad alloy or aartaa of alleyt nadar tha noma 
aMKroB laatal Tbaoe alloya poaa«a iroat atrencth 
UBltad to anaadlDflly lo« apaclfle craviiy and haaoa 
appaar to bo tha matarlal of tha tutnta for rarlona 
Btroetoral pnrpoaaa AlunUlom and Ita alloya tha 
UChtaat matalB mow oaad la praetlea, ara fl ty par oant 
hravlar than alaktron matal and far lafarlor to It In 
atraacth and tanaolty Tha now alloya ara compoaed 
ohiafly of macaaolam tha rathar Infarior atrnctnral 
qualltlaa at arhloh matal hara baan rary cnatly Im 
IN«vad by addltlono of Tarioua otbar matala Tha 
aHoya vary In apootlk! gravity from 17S to 10 poaaaaa 
graat atrancth taonclty and elaatldty and am aaaily 
vorkad Tbay hava a claar matalllc ring and whan 


atrahlp bavlDx an aluminium trama walgblng IS 000 
ponada BOOO pounda watght could be aavad without 
any raduitlon at atrangth by the inbatltntlon of oMt 
tron matal It would then bo poaalble to carry more 
fuel and ballaat Inrraaalng tha radlua of action morn 
paaaangara or larger and more powerful moton It 
may even be found poaalble lo dlmlnlah the dlmanslODi 
of the alrabip and the (oat ot operating It by an ax 
tcnatve employment of the new material BImllar ad 
vaniagea may ba eiparted In antomobllo ronatnietlon 
A large antmnoblla motor for example contalna about 
460 pounda of aluminium which could ba replaced by 
STB pounda ot alaktron metal At tba azpooltton the 
naw matarlal waa ihown both caat and wron^t lato 


















S tho ymir wIvann-B, ihuru 1 h 
a temiMiritry bnak In Ihit 
of iiiiiirlftry iiln-iiom 
ina wlilili iiiaki 


hair of I 


oilhy 




Hiralwli' 


I ulihh 

I nt I ho ind of 
iniiiiiy, I linn almoal tn 
uiiiDiiK III' alHi'H narly In 
ihniniy ni n V I ii K alinnal 
h and mplilly lualng bright 
llv iblH iliin li la iiioibiu r^Hblo, boliind tho aun 
mill hiiho illHiaiiio norih of tlio oilliillc In anolher 
iiKiiiib or <11 II Hlioiild bo Hi>on In Ihu morning aky, but 
lilll> wllll tilMHllldl Hid 

Till doll riiiliiBiliin of It* orbit huR apimrontly pro- 
Bonlod imuHiial olffliiililv*. In ordor lu lalrulaUi a 
i-umot'H orbit, wo mn*t Aral bavu ait unto obaervatlon* 
of It* position 8u< h olworvatton* an uaiially mado by 
miRKiirliiR wllll till' loloaiuiM' iht dlatanio and dlroo 
ilon of tbo loniol liir oqiilvtlonl tmantlllea) from 
Konii Hinr abimo idan In Ihn aky la known from pr»- 
iluiiH oliHorvatliiiiH taking laro to nuU the lime at 
whkb thoKP inoaaiiroa wore mado In the preaent caoe 
I ho I omit waa at llrat 
vlalbli only tn dayllglil, 
whon no aullalilr ‘luni 
liarlaon atara' i-ould bo 
aci>n lla |>oalllon In thn 
aky bad iborofiire to bo 
found by moaiia of I ho 
rendluga of tho graduatod 
1 Inli>8 atlai hod III tbo tele 
M n|H , and thi an are far 
Inforlor In act-uraiy to 
uioaanroa of the tormor 
kind 

It la not thoruforo aiir 
prtalug that the pnllnil 
nary or hi I a lalinlnlod 
from thoai rnngb obaorva 
Ilona dllfir widely among 
lhoniai>]v«<n W li i n tbo 
ooinet ri«p|ware In tbo 
morning aky, and inn Im 
Bi-ruratily obaonod, tlio 
comiiarlann of llio nanlla 
with tbo fiw aiiiiralo ob> 
aorvailona made In lanit 
ary and Fibrnary will act 
tie tho quoatlon 

Halloy a roniot la alao 
out of alghl for iho proa 
ODt—bohlud llie Him or 
nearly ao and about ITfi 
million inlloa away It 
may allll bo obaorrod tolo 
aroploally low In Iho woat 
In Iho oarly otonliig for 
a fow daya larly In llio 
luonlli, blit U lanuot bo 
neon In Iho morning aky 
uniII April la woll laigiill, 
whin II will n.apprar, 
muih iiiaror na and prob- 
nb'y far brighter than 
when II vanlahed In the 
twilight 

Wo niual lliorpfnre for 
Ihr time bilng turn our 
attontlon mainly lu tbo 
otura, and among thorn wo 
will And much to onupy 
ua whilo wo wait for the 
romot to roappear U't 
Iho conatollailou Oomlnl 
tor and I’niliix, (diotify ll at 
akloa aro two (equally bright 
Tho roughly imrallol llnoa of atara whkb 
wont from Ihi-ao and lormlnate In tho alar* y and q 
aro alao oaay lo Identify If once k«ruod 
Oaator Itaolf la a due objeot with evon a amall tele- 
Hoopn, abiiwlng doublo with a imwer of Afly dlameton. 
Tho (wo oorapononta, oiio about twice aa bright oa the 
otiior roxnivo about one another with a period of par- 
liiiiiH ton yoara The faint star which Ilea about twelve 
tinii-e na far from ihcni aa they are from ono another 
la mo\InK with iliciii among the other atani, and la 
probably alao In \iiy alow revolution about them but. 
If no mnal lake more Iban tin thouoand yoara to 
completo n alnglc rinull Thi alar I la alao a Ana 
dnnble riom* by lo iho caatward la Cancer, with no 
bright atara but one lutoroatlng i luater, vlalble clearly 
tn the naked oye, and reaoivcd Into Ua oeiiarate atara 
by a Aeld glaaa TbIa apot of light known aa Praeaepe 
(the Beehive), U marked on the map 
Auriga, which Ilea In the Milky Way, nortbweat of 
the aonllh, la one of tho Ancat rnnalcllattona In the 
aky The Agura Of the charioteer kneelhiB lA bla 
■ harlot forme our lottlnl lattor The moat Boriherly 


Sctontific AnMTlOttfi 

bright atar of the oonalelUUon, I, la in hU hand, p 
la lu bla right arm, and the brllllnnt yellow lUr 
t'aiK-IU (a) mnrka the Qont which he la auppooed tn 
huld In bla left arm, while the three amaller atara 
Jiiat below ll are called the klda—an armful Indeed' 
Farther noulh * la In hia right knee, and i In hla 
ll ft foot, uuromforlitbly near tho Up of one of tha 
Bulla horn* ip Tauri) 

Capelin la, nuit lo Hlrlna. the brlghioat aUr In the 
imrt of the aklea whkh we can are—according to tho 
data of tho Nautical Almanat Arcturua and Vega are 
however very nearly Ita oqual In brlgbtnean, and thn 
three iiara differ no widely In color that different oik 
aervera, whoae cyoa wore unequally aenolUve to light 
of different colora, might easily dliagreo aa to their 
relative rank Well down In thn west are Orion and 
hla neighbor*, Cnnla Major on the left and Tnurua on 
the right Mara paaoea through the lattur conatella 
tlou daring the mimth, and fairly rivals Aldebumn In 
color and farightneaa Perteua and Andromeda are In 
the northwoat—the Utter partly set—«nd Caaalopaln 
farther to the left 

Due aouth we ace Frocyon. with the tew faint ak 
IciidanU which arc auppoaod to resemble the Uttlo 
Dog, high Up near the meridian, and part of the grant 
ronatelUtlon Argo low on tbo horiaoa Farthor saat. 





bi>gln right ovorhoad with 
prlmlpnl atara Cas¬ 
tor nowhere In our 
ucigliboni 


MVIke'da*. IbifhL 

NIQHT SKY: FIBRUAIIY AND MARSH 

on a level with Proeyon. a email hot consplcnnua group 
marka the head of the great oerpent Hydra, whoae 
body may be followed, peat the lonely rod aUr AI 
phard, down lo the aoDlheastern horlaoa To the left 
arc Oirvne and t'rater, and then Virgo made un 
UBUully tnilllant by the presence of Jupiter, whkb Is 
Jnst below the notable doable lUr y Higher up I* 
Leo, one of the Aner eonstelUtlono, rwognlied at onca 
by Ihn ' itirkle.' at the end of whoas handle U tho 
Arat-magnliude lUr Rsgulus. 

Farther west, near the borlaon, Arcturua ahlnos 
brIlIUnlly, far aurposslng bin nelgithors tn BoAtea. 
Above and on the left la the familiar and glgantlo 
form of the Oreal Bear Within the curve of the 
Bear'a UU (the IMpper handle) are the Hunting Doga 
which purane her on an endless chaos aronnd the 
pole They have but m aingle bright star, bat thla is 
a Ane double, worth looking at If one baa a taUseoiw 
magnlfyliig twenty times or mors. 

Tbs group of small stars known aa Bersnlcs'a Hair, 
to tbs Bonthamrd, Is a good szaapU of a star elnatar 
■o ooans that It can be resirivsd by tha naked sys, 
but yet composed of stars falsi enough, and nter 
enotqjh togetbsr, to prodnes almost the ImpMtahin of 
a nsbnU at a hasty iUaea, wMW eUgsr ssrntlay shhwa 
the tadlvidnal odmpoMCils. PtkM, «dtttA|r Vb tb# 


Tl«lit of tbs peU. Ofua litelsaarf 
■weep; add Depbauk, lojr ta tbs north, o 


MsTonry ta monitng tnix gU Utrongh Mareh, but, 
being south of the su. Is not wen otaorvable In tbsao 
latltndea. He may perbapo be ssni aarIT In the monlb, 
but only with dUBoetky. as he rissg but thrse^nartan 
of an hour before tbs sun. 

Venus U llkewtas a morning star, and, unUks llo^ 
Lury, U very oonaplonoua. 

8be reaches bar greatest brlghtnesf on the Iftth. 
At thU time she appears, with a magnifying power of 
Afty dUmaiera. Just aa tbs enoesnt moou some Avs 
days old does to tbs naked eye, enispt tbat bar ■tl^ 
face Is free fron perceptible marklngi, and uniformly 
white. She rlsM about 4 A H and U tbs prlnolpal 
ornament of tbs morning sky Indeed, there U nO 
dlfflcnlty abont seeing her In broad daylight—If the 
aky U really clear—except that of knowing when to 
look for her On the morning of the 16tb the cres¬ 
cent moon will be n good guide, ns Venus will He 
about Ave or aU degrees nearer the aun, and about 
two degrees above the lino Joining them 

Mara U atin an evening aUr, but la atendlly loaftig 
from us Increnaee from 146 
to ITO million miles dur¬ 
ing the month, nnd ha 
moves onatward among the 
aUn through Taurus, 
keeping well ahead of the 
■un, so that he remains lu 
Bight tin after 11 P M 
Jupiter la In opposition 
on the Slat, and la visible 
all night long He la a 
splendid object to the 
naked eye, and a fasclnat 
Ing nne lo even the amall 
ret tclesinpe Hla four 
large aaU-IIttea can be soon 
without difficulty, unleoa 
Indeed some of them 
ahonld be behind or In 
front of the planet In 
the Utter case their ahad 
nwa can be seen, as black 
doia on Jupiter’s surface, 
with more powerful In- 
atnimenta, and afford one 
of the moat Intereatlng of 
(I'leattal mieetaelee aa they 
transit aernoa hla dUk 
Tho elliptical form of the 
pUnot due lo bla rapid ro¬ 
tation, and tbo dark belu 
which craaa bla disk, par 
allol lo bla equator, can 
alao be eeen with a amall 
Instrument The four 
other aalellilea, dlscov 
ered In recent yeara, are 
obeervablo only with a 
tew of the largest tele- 
acofica. 

Bainrn Is an evening 
atar, aattlng about 8 P H 
In the middle of the 
month Uranua U In 8a 
glttaiina. rising about 
8 SO A. M. at the same 
date Neptune U well ob¬ 
servable In Qemlnl, hU 
iweltion on the I6tb being 
JLA.7ta 11 m S6e„Dec 
81 deg. 44 min north, and 
hla apparent motion very slow To Identity him, how¬ 
ever, oue noeda either a detailed star map or a tele¬ 
scope large enough to ahirw hU disk, that Is, aU ImdMe 
or ao In aperture 

The moon U lu har last quarter at 8 A. U on the 
4tb, hr new at 7 A. M on the lltb. In her Ant qna^ 
at 10 P M on tha 17th,^d U full at 8 P. H. on the 
2Ktb She la nearast naigki the IStb, and farthaet off 
on the SSth, In her olroult aronnd the aky she paaaas 
near Uranus on the Tth, Ttnna on the Itb, Meteury 
on the 0th 8ntuni on tbs ISth, Men on the llth, 
Neptnne oa the lOth, and luplter early on the morn¬ 
ing of the lethr-only the last conjunction being at aU 

At 7 A V. on March lUt the mm eromNS the c*aa» 
tie] eqoator, peaeliig over the point tn the heavens 
celled tha venal equinox, or “llrat pohit of Arleo," 
and In nlmanao Igiignage “hprlng c 
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Sel^titlfic AiiMiHcafi 

THE BULLETS FLIGHT* 

SOME NEWLY DISCOVERED ERRORS IN TARGET SHOOTING 



In tlM tecH of nuuiT esmwM, It la • rerognliad (act 
tkat tha bullat from a rifle leldom atiikea the Urget 
where the markamaii would like to bare It etrlke 
The conataat endeavor tor years, In all counliiua, has 


the lifle and re- 
luce its errors at 
the target Un¬ 
limited tlms and 
money have heen 
ncpended In these 
dTorla. Aocordlng 
to the author of 


tlent Investiga¬ 
tion the Innuraer 
ible causes of In 
sccurato rifle 
ibonting, many of 
which have been 
known for a long 
time, may he dl- Itat-Thomtseatbsstmoa ris.i 
vided Into two “ 

real classes Kai 

Hrst, those Inhe¬ 
rent In the rifle and Its ammunition, and aucondly, 
those whirh are eitomal to IL 

His exiHirlmentlng and hence hie discussion deals 
osiluslvely with the errors adherent to the rifle and 
ammunition, and does not consider any of those be¬ 
longing to the second ilass, such as air currents, twr- 
Honal elements of the shooter, humidity of the air, 
or any error In aiming the rifle Years of candnl ma- 
(hlne-roat shooting and the experience of thoughtful 
riflemen {Mint clearly to the tact that, when all the 
elements of the second class are excluded, the rifle 
and its ammunition produce a regular and cve^proa 
ent error at the target which has not yet been over 
come To determine the nature of that error la the 
author's primary purpose 

The cause of this ever spreading of shots be has 
experimentally disclosed, with the result that the rlllw' 
man knows better than he ever did before, the defecU 
of rifle and bullets Tha book teaches os how to elimi¬ 
nate the errors of the rifle and its ammunition, and 
to know which elements of the cause for such errors 
cannot be overcome by human skill, thus allowing us 
to proceed Intelligently rather Iban under old meth 
oda of guesswork exp^ments. 

Tbe method and apparatus to bring out these hither 
to undiscovered errors are fully sol forth. Illustrated, 
and explained. The system of Invostlgallon adopted 
was baaed on the principle of exclusion, that Is, the 
personal olement, movement of tbe air, mirage, and 
faulty aiming were eliminated. Covering as it does 
the work of years, the book la commendably ex 
banatlve 

During IMl a sulUble mathins rest, differing ma 
terlally from anything before produced, was made as 
here Illustrated (Big 1) It was built of concrete, 
and was permanently rigid Upon It a bronso V throe 
feet long was securely bolted. Tbe barrel of the rifle, 
stripped of lU normal action and wooded etoek, wai 
mounted In aluminium rloga, one for tbe mnixle and 
one at breech, and, tbna anrrounded, waa held In Ita 
normal poaltlon In the bronae T, which was aronrauiy 
machined. A concentrio action, aa shown by lllustra 
tion (Fig. »• took the place of tbe normal rlflO action, 
nompletlng thli part of the outfit Tbo line of Are 
remained the mme from day to day and from year 
to ymr. 

Between the rifle’s mnnle and target, paper screens 
were plaopd. through which tbs 
bullet passed In Its flight A 
perpendicular lino through tbe 
center of each screen, by the aid 
of telsacope and cross hairs, was 
brought Into oaact Unt of tbo T 
rust, whtob waa also the lino of 
■n of the ride barrsl which lay 
gpM It Thla arraagSBont of 


I enabled the author to follow tbs testing soma of the turves which the bullet made, but 


course of each bullet, and tbe screens were aiiarcd a 
distances along the range to match the ix|i«rlmint li 
band A distance of three feet aimrt was sufflilunt fo 


ny experiments It was found necessary to place 
reons from six to throe Inches apart to register 
illct's motion Day by day facts were act uiuu 
lated, and at the 

_end of Boveral 

years the author 


these screens that 
any desired Infor 
matlon respect 
Ing the bullet's 
iniitlona lould bn 
cxiH-dlllously Ob- 


regularity after 
being 
eliminated to that 


found to bo tbe 
case In all silen 
tifle oxpnrinienU, 
preconceived 
Ideas of the bul 
lot's action provud 


0 rest target shooting to detect errers In ride aad ballot. the strongest 

flxed ld«« of all, 

e the one to which It seemed all comiuslons iiiiist bs 
made to bend, was found to lie absolutely liuorml. 
This liliia, that the bullet during Its iMuaagi) through 
the rifle must and did fly In a straight line with Iho 
bort, and that afteraard It cbaugi'd Its direction to 
fly away from the mark, held ibu author baik from 
the real tact for years 8<rcens placed at onu two, 
or three feet from tbe muule showed Indisputably that 
an nnbalanccd bullet left the line of Are, or llnu of 
the bore, Immediately upon Its exit therefrom, and the 
cause of this was a very astounding dlwovery to make 
U IB oanlly understood that tbe c-unter of gravity 
of an unbalanced bullet Is not In Its center of form, 
and tbcitifore not In 1 enter of tbe rifle bore Due lo 
tbo twist In all muderu rlfli-s, this unbalanced bullet 
rotates during Its passage to the niuxrle and tarries 
Ita center of gravity In a spiral around I he straight 
line forming the center of tbe bore, and also carries 
Its eenter of gravity around the center of form of the 
"ww*” bullet Itself In meibanlis and esiveclally In ballls- 
tics the cuurse Ibrmigli whitb a body moves Is iho 
. . line III whlih lU icnlcr of gravity tiavols lienee tbe 

Mr. 4-rive bullets fired fru. a fixed reaU unbahtnced bullet (all bullets being more or less un 

balanced) travels In a spiral through Ihi straight rifled 
ls>re, (ompelled lo take (his spiral course by the solid 
walls fumiud by the Internal surface of the barrel 
When the projcitlle Is liberated at the muxsle, no 
longer forced to make a spiral flight. It Immediately 
takes up a straight flight, which It must do according 
to the flxod lawa of Inertia. This straight line, how¬ 
ever Is a continuation of the flight which the bullet 
was making aa It left tbo mux/lu not thu line of bore, 
hut B tangent lo the spiral which the projectile de- 
Kirlhed In the bore as rniiresenteri 1 hough grossly ex 
aggerated, by the spiral n » and Its tangent a or ( > In 
Fig 3 

Fig 3 exaggerates and makes dear how the isnter 
of gravity of an unbalanced bulb I motes In a spiral 
form within the bore, bul how whtn Ills rati d at iho 
muixlo, It takis a slntlghl flight, us n prcsciitnd by 
the tangent at thu right cxtrunlly of tin. spiral In ihi 
dlmciton of a So poaslble power at rlu miisxli could 
make It take the dim Hon of bore us represented by 
TUitasktheplmttenonsldOs^ns, thehseof Bit dd, without disintegrating the bullet Thus the bul 

rvsuio eiwM yw ns yw sot. iDBlend of flying straight In the rifle Isirc as etery 

«g. A-Elementa of tha eomtantrie action suppoaeU. and making some thang. In Us direction 

abuwn In Mg I. afterward. In reality flies In a spiral during Its luut- 

sage to the mut^lo, and doc-s not 
(hange Its direction at the musslo, 
bccanso there Is nothing there so 
lo change It This la the long- 

target 

The pnoumce of thla error, 
called the ■‘T error' by the au¬ 
thor, waa cloarly demonstrated In 
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TOOL-HOLOTHO DEVICE VOS WOOD TUUnie 

IliiivH' will! utM H «iKMl iKtho And frequent occMton 
i(> innkc HiN'iiHl timlB for dlflltult or unuBiial work, 
iinil Hhm (III liHil Ih tui HhH|H>d that lb< cutting ndga 
Is ut rlKht anglba to the shank, great annoyance la 
qgperli-niod In holding the tool to the work, and 
keevblg It from turning In the hand Hecently 1 had 




TOOL-HOLDUa DlVtOI TOS VOOD TUBmO 

B plerr of work similar to that ahown In the drawing 
nnd Hfior many exiiodinnts had failed to give complete 
rallifai linn 1 di veloiH-d thf devlu- llluBCmted It la 
n’ade of heavy aheel Htod (the heavtoat I could work 
eaallyi and provided with two Bet-arrews, as shown. 
In allow It to bn moved along thi chlani os desired, 
Diid for the lusertlon of new rhlsela Ah Illustrated, 
Uifl flat portion lies on the tool real, and this abso¬ 
lutely prevents Uie turning of the tool Uy Its use I 
was able to roach with ease the moat Inaccessible 
comera. 

UKTBIO lirOinATOKt AVB mnnnwaa 

The ndvantag<n of on olm trh ally heated Incubator 
over thoRu making use of kcrosaue lamps and the like 
are no gnai, timt os rapidly aa cheap reliable iwwer 
atrvKe Itecomus extended throughout the country, the 
hatching of eggs by oloctrlelty bids fair to displace all 
other methodH. 

An cleitrli Incubator can be built at home by any¬ 
body who can make a wooden box and connect up 
ordinary Incandem ent lampa. Such a machine ban 
not only the merit of lielng low In first cost, but of 
having nothing about It to wear out, and ut being 
rnpable of giving pertiK t rasults with very little atten¬ 
tion on I he i«rt of Ihn ojierator 

The photographs show the first Incubator built by 
the author, while the drawings give details of con 
Biriiitliin drawn to scale, for a similar maeblne of 
flffy eggs cspailty Briefly It lunslsta of an outer 
Jen box, having the aiaieo between 
wool or other beat retaining ma 
re placed In the Inner box, which Is 
andeacent lamps controlled by a 


Inches wide, |7 
Ini hes long, and 

all Inside meas 


or bottom i xeopt 
a slaUed bottom 
which Is to be put nU BlOOSn WITBOIT 

In half way down BIATXk. 

thus dltldlng the 

Ixix Inin sn upiier and a lower compartmant of aqual 
depth On tej) of tbi slats a double thickness of 
woolen blanket sliould be laijced, to support the eggs, 
aa shown In big 1 

KIght ileitrle lamps ire required for the heating 
unlta These am heal mounted In iwrcelaln reoefb 
taclea as shown, four lamps In cm h compartment near 
Its top For MO-voU ilrculta use ordinary Ifl-can 
dIe-power carbon fllatoent lamps raadi for 230 volts, 
nnd ronnsot them as shown In tho diagram, wbers 


Scienttfic Ainvrlcitfi 

It It hardly worth whUs to moka a thenwiatat at 
home when one sulUbla tor the purpose coa he boogkt 
tram a dealer In electrical lupplle# tor about aevMity- 
Ovc ceuU, but It la not a difflcnlt lob for anybody who 
tskei pleasure In doing such work Fig. 2 shows a 
simple form of thermostat attached directly to the 
Inetde of the egg chamber The eeecntlal pan conalsU 
of two Btrlpa of metal riveted together as abosm in the 
top view at A 3Unc and steel (or Iron) moke the 
moat effective comblnatloB, brass and steel (or Iron) 
come next Tlie atrlps should be about 1/S2 Inch 
thick, R Inches long, 1 Inch wide at the large end 
and 3/8 inch at the narrow end They may be tut 
rned together with fifteen or twenty small rivots, or 
by soldering them all around the edges The two 
metals thui joined tend to curl and uncurl with 
changes In temperature, by reason of their different 
ratse of expansion The large end should ha clamped 
tu a block, B, aa abown, and a emtaot screw ihould ha 
provided at C. with a otlff wire. D, attached to serve 
an a screwdriver for adjustment from th* optsldt 
It la highly Important that the Up otlhe sersw C and 
the apot on the zint (or brass) atrip be protected by 
pieces of platinum soldered on. or the eleolrlo are 
whlfh appears between them will soon destroy tbeni 
It the ihermodUt ho purchased as advised. It must be 
mounted In such a position that the adjuatlng screw 
con be reached by a screwdriver or wire passing In 
from the ouUlde through amaU holes In the boxes. 

Tho Inner and outer boxes are to be Joined at the 
liottom by a passageway or tunnel three Inches high, 
forming a doorway through which chicks may enter 
the broodlug compartment under the egg chamber 
The Inner and onter boxes are to be Joined near tbu 
lop by three or four half inch tubes for ventilation 
aa shown at V, rig * 

The lop of the egg chamber ia beat covered over 
with a pano of glaoa, on top of which la laid a small 
pillow or aovoral thicknimaea of folded blanket. 

Next In ImporUnce to the thermostat comes tho 
cholco of a thermometor and Its proper location In 




diafeit MWPd to kMk Mpkratos to to 

copokto to tokigtoiiiiiif k totopmtiua to «■«. to 
the tgg obomtor when the nt«h tompsiatoN Id oAff 
M toff. If uwd itt d wdimto room, ona poir to Iko 
lanqM In tho lowor oomportoMbt may bo tnrgoff oB 
by maans to the onsp swUeh 
■och pair to MO-volt ItomndloiNiwar carbon tampo,' 
coniNotod IB oariaa id thotm. wlU, whan imod on d IJto 
volt eticnlt, bun srtUi n dqll rad fftow wiy vtoOto 
In daylight, and wtUi a power eeumniDtlott to 5% 
watts. A fifty-egg niaohtoe operated In a rana where 
the temperature le K deg. cauBinee abemt watte, 
making a total tor U dayi to obent > kilowatt hours, 
which, wfaers tharrato Ig iff eenta, oodtd N otnta. TtUi 
ooet looks high at flrto sight, but It U materldtty lowsr 
than that to a ksroiSBe-burBliig maohlns If ona stops 
to ooBsItor tbs savlag to totanst u first Invastmant, 





lililitililitililifiliiiTililifililif 


the egg chamber, where the bulb ahonid occupy a een 
tral poaltlou rather than one near a corner It U not 
necessary to buy an cxiienalve instrument in order to 
get accuraty, an ordinary ten-cent ibennometer enn 
be made to »erve the pnrpoao very well provided that 
ll3 scale bo proporly corrected or ‘ calibrated " This 
may be easily acconiplUbed by tsking advantage of 
the fact that tho Internal temporature of a normal, 
btalthy person (s Just a trifle over 98 deg Tls a 
thread around the tube at the place marked 98 deg 
on the ecoln, and remove the tubs from ths scale, to 
whkh It Is UBuslly attached by two bits of wire. Place 


ng k-UTBAD or imTng tbi tdbborai. 

the saving in oil. the abssnoe of depraolaUon and re¬ 
pair bills, and the saving in labor to attsndancs. 

In the practical operation to the Incubator, the M* 
lowing points should bo home In mind 
The egga need to he turned portly over every day A 
good way to do ttata Is to take out the row of five egga 
at the left hank end, roll the remaining ones toward 
tho left, and rsplare the five at the rtghbhand end 
This progreselve movnment serves also to even up the 
different tlmee of hatching that might result from 
some egga remaining In warmer spoU than others 
Increasing ventilation Is reqnlrsd aa Ineubatton 
progresses PrscUeolly no air Is needed the lint two 
v-eeka, and all ventllaUng tubes and the door to tho 
lower compartment may be kept clooed with cemaider- 
able economy In power During the third week, and 
crpeclally when the hatch Is duo, plenty to air miut 
be allowed to filter up through the eiv, as shown by 
the arrows In Fig 1 

No moisture la required during the first week 
Thereafter It Is best to keep s small pan of water in 
the lower compsrtmeut and a small glassful In tbs 
egg chamber These serve to prevent eaeeeelve evap- 
nratlon of the eggs by too dry sir 
The newly batched ohlcks should not be token out 
or fed until they are 3i hours old After this they 
may be kept In the lower compartment tor a time, 
provided all four lampa be kept burning. As soon ai 
convenient, however, they should ha transferred to an 
electric brooder, two forms of which will now ba dw- 
•crilMd 

The first and simpler form, suitable tor use mily In 
s well warmed room. Is shown in one of the photo- 
arspha. It conalsU of a amsll wooden table osrrylng 
on lU under side tour lainps, and ramniiidod ^ a 
fringe mode by illttlng a piece of old blanket Fbr 
UM on the ground or where the floor Is net warn, bet- 



r equal the bulb under the tongue at the side of the mooth 
less of and hoM It until the mercury ooiumn does not rifle 

a eggs, ony higher By observing with a mirror It wUl thto 

be passible to determlno qnUs flecuttoflto, iMV Btok 
leattag In error the marking on the seale may he, had due 

reoep- flllowanoe for this con than be Bads by SHttnllBf tint 

It near tho same error U present at tha lOttos. mark. Which 
Ifl-can is the temperature of tnoubatlon. 
volu, The niarhino must be run a tsw dnyt bsfim any 
where rgmi are put in. to iIts Ume for mrffuUy adjnstlng 
e snap the thermosUt Whan the totter to ones set right It 
iw one will aatomstically mfltntats thO heat at tbfl totofsd 

ptont by "wlnktor tks htoMto b» gM WM tot 


baring the follow- 
tug dlmenslaBS 
Top, 14 by fO 
Inohsi, anpportto 
by lea 8 InofM 
long. BottomboK 
to wood, 14 by M 
laches ontsHs, S 
Inches deep la- 
ilda, Boxmvwto 
tin IflbyJfitoi*- 
rua TH W wit h OOTBB prateets* OB 

nuttm. top by n^shsst to 

paper and ■ 

sprinklliig of mod Four lamps ore Mgulrod to 
tbs upper part, one Bfltr soob eonar, and ttm 
In the bottoB heater It wiu be obaarveA to-the 
dtograiB to conneettoas that ths totter tonpa on 
coaaaeted In pnrallsl and not ia ssrlao, whidt flnuito" 
them to bum mpr* brightly Ths iiowar ew— 

It 88 watts, or about twice wbht to iworfewd ^ r 
tog. No tbamioataf or ths m w a star fa nosM to^ tM 
brooder It wto not fti ^ toa-oaiMdA^ ' 

left on sU the ttoM. v , , . 

Wbtro say tor^ to 
dgwl^jg^ ^ It 
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Sctootillc American 

Bade In the aide of tbe tobe br filing Inu It with a 
nmnd filOi and it mar be tnnied ettber by a drill 
preai or by one of tbo imaU, geared, band dratatocks 
oaed tor email drIlU. With a amall bnuh dipped Into 
the aolntlon aa berein given wipe (he hole ao that a 
little of the mlitnre will ran down Inelde the tube, 
and onto the glaoa where the hole la being made, and 
the tnbo will be (oand to entar the glaaa with ltt^ 


Total |17« 

The foregoing bin doea not include the ahaded tamp 
and fixtnraa ahown on the ontaldu of the Incubator la 
Figa, 1 and I An ordinary 4H«ndle-power lamp u 
nMonted la a cravenlence, bnt not In any way eoaentlaL 




A oonrenlent door bolder may be made from a 
barral hoop, aa obown in tbe arromDanying tlluatra 
U<wa, by ontting a piece about eight liiihea long and 
tauartlng a rubbe^bead taok (aurh aa need In the 
plumbing trade) at each end, on the nnder aide, oa 
ahown In Fig 8 Two anch tacka are oleo plocod on 
npper lUce, apaeed apart anfliclently to allow tbe bottom 
of tha door to fit between them. The arrhed ihapo of 
the hoop will give aolBclent friction between the door 
and floor to hold the door In any dealred iKMitlon 
If mbbor<head tacka are not avntlable the ende may 
be covered with aome aoft material euch aa carpet and 
tacked thereta In place of tacka, a notch may b» 
eat In the barrel hoop equal to the tblckneM of the 
door, aa ahown In Fig. 4 of the lUnetratlon. The 


flit i «f •. 

ng, l-ACTAhATVa TOP BOUSQ LAPS! HtOU ] 


gleu to the under aide of tbo plate being bored, ana 
when the tube la through, continue the boring until It 
haa entered the lower plate ellghtly Ginas cut with 
the diamond will often break unevenly, and fail tu fit 
a window aaah, circles cut out fur tbe dials of Instru 
menta of the clock class, clnloa for static electric me 
chinea, glesa covers for galvanometers, ommelere, and 
many other Inatrumenta am often thrown away, when 
a touch with a file wet with this solution would save 
them It Is especially rei-ommcnded to glaziers to m 
move the sharp edgoa of the glass cut with the dia¬ 
mond, which often cat the hands. For baling large 


Whan tb# whasl Is tomod it will Immediately enter 
the glaan, boring a vory smooth and true bole If a 
drill proM la used, the speed should be slow to avoid 
throwing tbe Dnld out of tbu cup or beating tbe wheel, 
the lost being especially avoided, os all of tbe constitu¬ 
ents of the fluid ere very volatile, and It wilt evaporate 
quickly If much bent la present 
When the hole la nearly through moderate the pre^ 
anm, but keep on drilling until the wheel has entered 
the plate H slightly A slight tap with a hammer will 
now knock the window glass off, and the wheel and 
shaft may bo romovud through tlio hole Po not at 
tempt lo remove It through the top iinli-ss thn hole Is 
very clean, or you will P'Jl the wheel off the arbor 
Fig 3 shows how a cracked plate-glass window may 
be repaired At the enda of each craik and where 
they Intersect a hole Is bored to m-elve a bolt The 
nut Z of tbo bolt Is made thin, and a rubber washer, 
made of engine iiOLklng la held against the glass by 
a washer and m rew The dimensions given are tbooa. r 
used some time ago In reiialrlng a store window /l %9 
heads of the si raws were located Inside the store, SO 
as to make It Impossible to remove them from tho Otl^ 
aide. Tbe window Is still doing service 


holes In plate gloss the Jig shown li 
Fig 1, la very handy, in fact 
almost essential If correct re- 


le sectional view. 


sr I. o. aaTiiSr 

For oiling wagon whoela, or taking them off, Boma 
kind of lifting arrangement la resorted tn For nlm- 
pllclty or eonstruLllon and effectiveness tho Jock here¬ 
with described Is unique Tho whole, Imlulling the 
pegs or pins A, la miide or oak, tbe boat tough white 
oak being recommended 

The beam la msilo from J by t Inch timber, planed 
down to tho dlmonslonH given An eye nr Blot la cat 
out at the wide end 1 l/lil lathes wide by 4</ji Inchon 
deep This end Is rounded off to a radius uf 2 Inchea. 
Five pegs, 1 Inch diameter by 2 Inches In length, are 
driven Into the upepr side The holes are I Inch deep 
and should allow the prgn to have a driving fit 

The upright la 27 Inchea high to tho center of the 


enter of a barral tteve may be oaed Instead of a hoop 
by evttliiff it to about the aame wUth oa the hoop 


unora nufi u «um. 

OIMH Ig onlversally conceded to be eiceedlngly didl 
cult to work when cold, yet lu fragile nature often 
cilia for means of repair It la atso deairahle lome- 
;1aaa plate, or ibrongh a 
la, which li not an soar thing to do with 
nay taolUtiaa hitherto developed for auuh work. 

It la wall known that turpentine applied to a amall 
drill wMI anaUa one to drlU through a ptoee of glaaa 
by peralsteBt appltcntion and frequent grindings of 
the drill TUB bola will often taper from a larger 
diameter at the top to a amaller one at tha bottom, 
and baaUaa It la anlte ImposalMa to drill two boles of 
tha ooma alas with the same drill Taatnuneat work 
ot eoitaln oloaoea would be made hotter alio If It ware 
poBlbla to tap threads In tha glass sf whioh the bass 
or ether parti an composed la the opinion of the 
writer the bait fluid to ba applied to the glass ao that 
the tool wUl taka hold te that of the tonnnia given 
hriaw. It has been developed after many ssperimsnta 
iUBmat Blxtarea, and will he found to ha au 
porior to aaytotafl herototon known With a boatard 
fBO,wet with It. a Plaea of plate gtosa may be put Into 
' a 4too and AM M wood: any other cot of ma may 
kfl mg. Ibnt wheto Mo to ntWh fltoni to romon, tho 




that U to do the boring, and tbe 

pilot 1. must not go entirely through the wheel, but be 
cut at least % of an Inch abort ot the wheel Iblrkncse 
The wheel may now he cementod to tbe cutter shaft by 
heating it, and also tho wheel allghtly, so an to mnlt 
some gum shellac wbicb has boon sprinkled on the to]i 
side of tbe wheel After It le <ald mix up n stiff paste 
of liquid glue and emery ot about tbe name grade as Urn 
wheel, and fill the bottsm of tbe hole P even wllh tho 
wheel In drying It will ■brink slightly and the iwsto 
may be applied again, and until tho aurlbeo la flush 
with the aide of tbe wheel 
Tbe feet J of tbe frame have thin rubber F | known 
lu the atnree aa “rubber dam") cemen^ to their 
under aldee with bicycle lire cemont, ao that when 
placed on the glna the Jig wID not slip aroand, hat 
can be enally held la any deelred location 
The place where the hole la tu be made having been 
aarartalned, a ring of putty D la stuck lo tbe glaae to 
form a enp, and alter tbo wheel abaft la tnacTUid lu 
the bushing, the apparatus to placed with tbe face of 
the wheel ever the spot to 1m bored, with the feet J 
resting on the gUaa Before beginning operations a 
pleee ot douhledhtck window glass H la cemented with 
itab to tbe nnder side of the plate to 

The tennnla for the fluid to be applied to the tools 
a foUowa 

Pulvertoed camphor 


fulcrum, made from 3- by l-lnch stuff The end Is 
rounded off to a radius of l Vr Inckei, and a slotted 
hole to cut In, as Indltnicd In the detail view 

Tho lover to cut from I Inch board, 6 Inihes wide by 
about 33 or 14 Im boa In length U should l>e laid out 
Bccurately to the dimensions given In the larKtr b< niu 
view When ^•olT« tly uiaile and the slot In the 
upright rut likewise the l«o holes fur the pega 4 
will be In a verlleal line, when the lever to prcaaed 
ilown, os ahown in the uiiper general view The pegs 
A should have a loose Dl, and he furnlshod with small 
wooden pegn or nnlls, to keep them In plni-e, when the 
parts are asaenibled 

To operate the Jack the lever Is rulseit us shown 
In doited Ilnea In the lower general skoUh and the 
beam alipped In place under the axle nf the wngon, 
which ahnuld rest between one of the small pegs In 
the upper face Bearing on tbo lever It is iireaned 
down Into lia lowest position, as shown In tbe upper 
sketch, raising the wagon wheel from the ground and 
Bcouring It In that poeltlou Indefinitely, without the 
least chance of Its slipping back 


dr Tl 

__ uiLturpenttne to moke a at»«anea boUle full 

Apply to* tot stock to tbe ibank A ot tbe abaft, tbon 
mMk 4ff to* tote the putty eup’ to cover 


Swelling ground cannot be held by Umber, means 
must be provided for relieving the pressure of tho 
ground from lime to time. It will cause little trouble 
If aparea are left between the togging, through which 
the preeaure may ba eased at Intervals by removing 
aome of the material Bxpedlentn auch as iMcklng 
with straw are valuable only until tho awclllug bo- 
comea sufllctont to pack tightly tbe cushioning sub- 
■tanca. When this becomes poekad aolldr 




















































































































































































































































































































































































































































































































Classified Advertiscmeiits 


LIST! OF MANUFACTURIR*. 
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bm,~fwp BMft.a»M to'iliirita 
!u«mw T-piO#^ tki^diNtk t]»flvW 
tbA vhlrl^ B«tt nuBUCT M bnrlMpo, 

TIm motor boot Induotir, M mlrroraa 
br tb« mo otaow, b IncnulBg br taapi 
and boimda. Alreodf tbore are 60,000 
laotor boat! la oao in tbia conntrjr, aad 
it la aate to aar that br tbe end ot aa- 
other rear tbla dgore -will be materlallr 


The two leneral viewa ot the Boaton 
aeronantlO ihow reproduced berewUli 
will glre our raadera a good idea ot hew 
well-fliled waa the large hall at Meehaaieg 
Building with the macblnea of Amerleaa 
Inrentera at the recent ahow Whoa • 
taw of the aeroplanea eahlbited were oik 
Burt- 

pean modala, moat oC them were patterned 
after American modela, auch aa the Onr- 
tiaa and Wright biplanea and the Pfltaner 
monoplane In one ot our illuatratlona a 
monoplane on the general linea ot the 
Blerlot (the "Monk'') with the nlMlag 
wing tipa inrented br Pfltaner inatead ot 
wing warping, appeanyln the foregnund, 
while the large Antoinette trpe with trt> 
angnlar bodr and the amaller Bleiiot 
trpe monoplane were both exhibited br 
the Bclentiflr Aeroplane and Alrahip Com* 


rhinea were eonatrnrted hr Btanier i. 
Beach 

Another general view ot the hall ahowa 
the former ot Iheae two monoplanea In 
the foregnund Another monoplane of 
original conatructlon (tlie ‘‘Burlingama") 
appears In the dlatance, while hanging 
fnm the rolling la a hlplane glider con- 
■trut ted and used hr the atudenta at Bos¬ 


ton '‘Tech, and Juet below IbU another 
gilder built br two boya after a deacrlp- 
llon published In the Btncvrinr Auaai 
kAV The balloon "Boston' the cinb bal- 


partlallr Inflated In the center ot the halU 
while on the rigbl-hand side are seen 
several balloon basknu, among them b^ 
Ing that of Leo Stevens's small one-maa 
balloon "Mercnrr" and the basket of a 
160 000-< ubie foot balloon capable of 
carrying 20 passengers. 

The ],. A W bipbuie and revolving 
cylinder 2-cycIe motor was one ot the 
novelties of tbo show This biplane waa 
constructed somewhat on monoplane lines, 
there being a rectangular body extending 
out behind and carrying the biplane horl- 
sontal rudder for steering up and down 
The motor was mounted on trunnions 
close in front ot the main planes, which 


chine Is running along the ground in or¬ 
der to rise The now revolving-cylinder 
motor used on this machine Is said to be 
one ot the lightest motors of this type yet 
produced It Is soon to be put ou the 
market In two slaea ot SO and 100 horse¬ 
power 

Besides the aeroplanes shown In our 
photogrspba there were numerous other 
full-sise mscblnes. Most of these were 
described In onr last Issue. A Pamiui 
machine like that used by Fannan at 
Brighton Beach In 1608 was put on exhi¬ 
bition when the show waa halt over This 
matblne was the only aeroplaiia said to 
have made a short flight prevlons to tha 
opening of the show 

(Ooatiwsed from pagt MS ) 

stiSffKSEiSJ'tia ****•' pwnly that tha canoa. 

, *0 simple after dlaeovsry. waa aot svwa 

OiSSSSIS uSrSTiSC aurmlaod. Their attsmpu to nduoa It 

m VATia aass, Stetia* Swims Seysie- bassd upon the theory that the 


saSm-asSMsa^im •“*- - 


blast of powder gases at the antoaia. «r 
some condition of tbs yUa bare at tba 


PtnlBtaBt amma ahaadag and eoatla- 
,aad sMmlaadon tH mm iWt araiM 
1 tdadjilm ht tk mt *<47 
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TUX " WHIP-CHEATIOR ' BATTLXIBIP 

T IIK. WiihIiIdkIiiii MirrtHiioiidHiii \»ho 1 ^ re- 
HiiriiiMiljli rni ihp dlHirlbuiloii of natul and 
iiiliunri Iii'wa lo till dull> [irraH uf tbo 
I'oiiTiti) liiiM iiiHii wriiliiK Hoiii« cxtriinioly 
Hilly nonBcniti nlanil lli< t»(i ImltleahiiM wlikh the 
IltiiiHf iNuvnl i'(iiuiiilMpi. liuH ri'ionimHndHd for thla 
yeara bruhniiiuiu, nnd Ik liaa |iii( Into (lia mouth nf 
bmnlnry Mujui Htittpimtiia an to lliu u1jJpi.|ii wUlth 
hnvp liiHiilnd ihi‘ iwiiiiHt for tlu'iu Iwo ixiuerful v< s- 
at'la Hlilfli wo iiri larfottly aullalloU tlio Sw rotary 
iiiiild IK VI r hiivi mil ml Aiiordlnx to tin dlapatihia 
tliu niotlvii n HiHjiiHllilo for I heir itniirHi odunud alni. 
ri>|H>rltMl lo III froiii lo.ouu lo <iJ,04)U loiia, la lliu 
diBlro Id Uiilld a iiiinili of alilin with It wliall bn 
blKhor itinii mivlIiliiK 1 Iwo iilluut and xlvo in tlilw 
iiulliiii Ihr liriHlIai nf luiHsi'aMliiK lMittli'Hlil|iH wlilili 
III ii'Sitiil Ilf h1/i nnd lorriii inudiirliii; iinnlltliH wliull 
ba sillUHnialv of tlii< w lilp 1 H nllnii ' iii di r 

11 iHHiiniiliiii III hiiv iiiiii mil (III nil Hull nil liny 
of « lilli-i II iilliiii ai lllliiii'ill I 1118 lolly IIKO imiMid - 
it IikImiI Ii oiir t'llHlitl i'xii|ii on iho alroil or In lln 
ntualr hull biillHil (Vrluliil) It huh iumt u innilvi In 
llio iiiiliiilldliiR of III! I nliial SInlig nut) Our fria 
ntiH Ilf llin HiillliiH iliiyii win biilll Hwlflir nnd aiiiMil 
vlniiiMr limn llm hIiI|ih linn iiHiuil In nllitr nniliH 
tint for I lln viiliililuii Ilf bidllk aliln to mi) that liny 
wi'in Hwlflor mill niiiio hniivll) nrinml but fur Hu* 
lint |iriiiiliiil piiriioni iif oviilHkltiK Ihn nnnniy brliiR 
liiR lillii (II III linn mill r mailing him hv auiinrlor kuii 
flu Till* luillit Ilf Hill mrly tliiin him bncn tin imlli y 
of our iiiiti III tim liiiiTVi'iiliiK 0111 * liiiudrid ynara iind 
11 Ih lia imlliv iiHliy If sm roiury Alnyor Itollnrca It 
III Ih ix|iidli'iil III build a alilp iiiiiiiy tlioiiaond Inna 
liirRi r Hum iiiiiHilnR uinii tiiplHli'il nbiond wi iiiny 
nai iiiuiiirnd Hint II la bmiiiiBp he nnd IiIh iiiivdI nd 
^lai'ih IhIIih iliiit In miiliiliiln our Iriiilllinnel lit 
imloriit In Run flri- wn iiiiml iiioii up from ihr IS- 
iQili In till llliiili KUII and IniinHwn our dlaplnio- 
ninilB In proportion 

Th< iiioai rfllililil laiilli'ahlp la Hu imu whhh om- 
bodliH Hu* nmxliniiin Riiiiiiinl of nil round nitIKary of 
llili'Piy on Hu inliilntiini auinunt of dlHpInreiimnt 
UiiIenB Ihp iirpHOiif Ihi-orlps of nnvnl ilPHlfntera are 
wry IIIIII h nl faiill, a ton of dlsplaipnient In a big 
bnliloahlp ylvie more mlllUry vnliip Ilian II doee In 
• ablp of Binaller alxe 1 hua 20 OOU tone In a TTela- 
wnri la a nmrp iHliinbli* naait than Ihp aanie dlBiiIucc- 
tuent In (wo 'flreKona" Hppp Ihpn la anothrr lauac 
of l1ri|*Tapld Krowth in rpcpnt tiara In the tonnsKP of 
Ihe' flrwIuliiBa flRhlliiK ahlp prom Iho 12 500-ton 
‘Molni*’ tun ahl|ia of ihi find line hnve*rown through 
Hip IA.OOO lone of the VnitnePlIiut, the 20 000 Iona 
of the North rnihota ’ nnd (hi* 22 000 tone of tbo 
"P'lorlda" to fhp 2(1000 long nf Ihe (wo great ves- 
rele Arkangaa nnd Wyoming' wlilrh are non npcin 
(he Binriui 

Tlip big Jump nf 2'i ia*r cent In dliplacement be¬ 
tween the "Connpi til ut and ‘Norlh Dakota” waa duo 
(o the ruining uf the dreadnought type and the adop¬ 
tion of an exilualve iiinin ariiiament of 12 Inch guni 
To-day we are on the ete of another great advanco, 
and again It la due to a groel Inrrease In the weight 
and power of the batlerv thla time by the iiibatltutlon 
of Ihr Mlmh for the 12 Ini h Run The Hoiiac Com¬ 
mittee on Naval Atfalra baa newpted we are glad to 
nee the Beirelarya progrumnip for Inrrwing the 
forre of Ihe navy by two battli>Rliipa two fleet colllera 
one repair ahlp and four anbuiarinea nf a new type 
of nnpmial tpeed end atramlnK radlna Atv^rdlng to 
the provihlona. the battleahipa are to ho of at lent 26- 
000 tone and each 8hlp la to carry ten 14 Inch ■mi, tha 


iblpa being made of auAclent dliplacement to carry 
ihia battery The 14 inch gun, however, with Ita 
mount unmunltlon, etc, la ao ninth heavier than the 
I2inih that the new vnaaeta even though they carry 
two baa guni, will have lo be uf at Itaat 28 000 tana 
dlaplaicminl, and If It ahoulil bn dwided to mount 
Iwelvi) aiiib guni, the dliplaccmant may run up to 
tOUOo tone and over Decauae of the greater punlah 
Ing power of the 11 Ini h gun at lung rangea, a bat- 
(rry of ten 14 Inch would greatly outmatch one of 
twelve 12 Inch There la no ahlp afloat or oontem- 
ploied HO fur a« we know, among the navlea of the 
world, thut toiild withstand such a veaaeL 


BIOH-8PXXO lELUXATHT. 

S HMEi: very remarkable leailmony haa been 
elli Ited by the Joint Committee of the laigU- 
lalure whhh la Inveailgatinc the question of 
ixtPDding the Jurtadlctlon of the Pubib Ser¬ 
vice Commlaatoo to and over telephone and telegraph 
poiiiimiuIpb It ia remarkable aa aeeniing lo Indicate 
that III Hplle of the large amount of thought, In- 
KLiiulty, and nucbanlrnl akill which have been di¬ 
nt tod with marked aucceaa during the iiast few 
deiadcB to the linprovenienl of the apeed and lowering 
of the poat of telegraphy pmeliially the whole of the 
biialiieu of the big telegraph eompanlea la to-day sent 
li] till hand-operated Morae key, In much the aame 
way and at no greater apeed. than when Morae Orel 
mnde telography a praitlcal commercial art Thu, 
acinrdliig to the ioatlmony of Col dowry, president 
of the Weatem Union, the maxliiiuui speed of tmns- 
nilaalon la obtained In their service by two aywlenui, 
the Whoalatone and the Oarclay the former having 
a laiuuUy of 125 words per minute, and the latter 
of TO, with an average of about r,o in practical iiae, 
and these (wo forma of apparatua. It would aeem, 
represent tha only departure made by the Weatem 
Union Comiiany from their almost unlveraal praetlce 
uf operating by hand by the Mome key 

Bide by aide with thla evldenn* teallmony waa 
Riven that rapid telegraphy ayatema have been 
developed here and In Knropo with eaiMi Itles of from 
r.no to 1 00(1 worda a minute and over one ayatem, 

(Mtahllahed In aeveral eentera In the United Statea 
hdiig now In dully nw which la Bonding mesaage* 
nl B rale of 1 000 worda per ininiile The public will 
iiiiturallv nak If aiuh high apeed be laiaaible why do 
not the idigriipli lompanipa make ua< of the ayatem 
nnd ao Imr* lai tholr iniauity nnd make the cor 
reaiHiiKlIng d«'<r<nse In rniea In hla testimony tol 
( owiy explained that Ih* Wealern t iilon’a la a one 
lUPaHuge bliatmaa nnd (hat the lompnnv cannol hold 
ineamigi'S nnill they yet a Biifflilent noinU'r In send 
nl n 1 OOU word n minute rule thin In true an re- 
Riirda Ihe alnRle nhort meanage but In Ihe law' of tha 
longer ni(.Kmig(M approoi hing Hu ninniiairlpl letter 
length (hi* iv|h of bimlmas wlibh wonbl be (cilain 
of piioniiniia developmint If It were olTiiid to (he 
piiblli iliroiighoiit Hip whole twenti four hoiirn of 
Hu day nl the low mips wlihh wonhl Hun he iMwalhle 
—II would be prufbnbh to net half n do/in o|H*riilora 
nl woih Klniulliineonnl) In putuhlng the winding tapes 
iiud the iiiPH-ingp iniild lie went throiiRli In leas thnn 
iitin lentil the tinii that II wuiild tnV' by the present 
iiipthoda ITiP Irniiaiulaalon of Tcnrya HOOO-word 
lUPBaagp fn>m liidlnn Harbor fo (he New York Times 
waa qiiotid an n gieat fenl In telegraphy It took a 
fnrcp of twenty ouerulom three dayn to gi t the Temage 
through 11} the rapid telegraphy avatem the game 
niesange afUr la Ing prepared on the tnia* could hnve 
hcon sent over a nlnglo lino In about ten minute*' 
time 

The high speed methods aa worked out by Hugbon, 
Murray, Poliak Vlrag, and Delany claim to wnd at 
the ralea reapectively of 4100, 16,000 18 000 and 
60 000 worda per hour The flgnlflcance of theee 
niPthoda to the public la that by (heir uae (he tele¬ 
graph could be extended rheapened and popnlarlnd 
until It waa as nvaliable lo the ordinary ritlxen ai the 
far more highly developed telephone of the preaent 
day 

■KW TOBX ABU PAXn iVIWAT ■Yimn OOMTAIXD, 

N KW YORK CITY la Jnatly prond of lU aubway 
ayatem, but It will be a anrprtae to aeme of 
ut to learn that the anbwny ayatem of Parla 
actoBlIy earriea a larger number of pkoaan- 
gera during ihe year, the total being 2g2i000,000 aa 
against 200 000,000 carried on the N*w York ayatem. 
Outaldo of the mere fact that more people were cup 
rled the comiMrleon la entirely favorable to the New 
York lubway The detalle of the foUowlng comparieon 
have been worked out by R H Wbttton. the SUUeU- 
clan of the New York PnWlc Bsrvloe OommlMhm, «Bd 
they afford npon a moet Umely nhjeet > maai of 
vnlnable Infonnntloa, wUeb la a credit to the oom- 
Pller and cannot fall to be of groat eemce to tbo 
Commlialon In Iti Important work of ragnUtlBg troBs* 
portatlon mattere In thte dty 
There am certain petate trf almliamr between the 
two BUbwnyn. Both have bon built nnd tie owhed 


by the city, and both on laoaed for a term of yaon 
to an opemtlag company The tangth of the two nya- 
tema In milet of ilngla tioek Operotod waa In itMi 
the year tor which the lateet dgona are available, very 
nearly equal But the Palis system, which la entirely ■. 
two-track, forma s network of linen covering ■ dlo- 
triri having a mdlua of three or tour mllee from tha 
bualneaa or traffic center, whereas the New York sys¬ 
tem haa B nlnglo stem terminating In two long forfca 
at the upiier end, and extending 14 mllee to lu most 
distant point from the Brooklyn Bridge, which may 
be coUod the chief trafllc center The Pniis enbw«y 
haa no express aervlco, whereas the New York aubwoy 
haa four (racks tarrying express and local service for 
all and a half miles through the most congealed dis¬ 
trict 

The population of the district served by the enburay 
eyatem was 2,750,000 In New York and 2.790,000 la 
Parla The area of the city proper of Parla bnaiadi 
ately tributary to the subway la 21 square miles, the 
area of Manhattan and the Bronx served by the OUb- 
w ay Is 62 square miles Hence the impulatlon of the 
district served by the Parts subway Is more than twie* 
aa dense as that servud by the New York ayotam. 
There la a total of 84 8 mllea of single track In the 
New York and of 62 2 miles In the Paris subway . 

The great superiority of the New York lystem' is 
due to the frequency of the tralni and the higher 
apeed of travel In Paris during 1908 the least head¬ 
way during ruah hours was 2 mlnuloi and 22 aerends 
and thn greatest 1% minutes. The least headway In 
Ihe niah bonra of the npreaa trains In New York was 
2 minutes and the greatest 4 minutes The maxi 
mum length of the Paris train waa 276 feet, of the 
\hw York train, 411 feet The average spoed In the 
Paris sDbway ia 12 miles per hour, and In the New 
York subway, IS mllea per hour, the average apeed of 
(xpreaa trains between Brooklyn Bridge and Bfllh 
Street heing about 24 mllea per hour and the aver¬ 
age speed of the local trains about 15 miles per hour. 
The maximum speed In the Niw York subway la 40 
mllea per hour, aa against 217 miles per hour In 
Paris 

The rates of fare in Paris are flrat cIbm 4 g centa. 
aecond class 2 9 rcniH and aecond class round trip 
tickets IK cents equivaUnt to 19 cents tier trip In 
N'lw York there Is a uniform fare of S (ents, bnl while 
(he fare In N'ew York Is 5 rente, (hr average length of 
rlile lar paaainKcr la from two to two and a half limes 
(hat In I'ariB 

In Parla tlir* ca|)acjty of each car la determined by 
the govirnment, and In 1908 the aw rage number of 
pHaaingerR (m r inr was 64 The (apaclty of Iho New 
Vork cars bolh seated and standing eKtImaled on the 
Pails bssls was 10T Iml this frequintly rises to 150, 
and rvin ITO iwsaengi-ra |a*r car In Paris thn num¬ 
ber of HiBiuling iilsres Is fixed by the government. In 
Ncm York Hu limit Is apparently fixed bv the ability 
of a burly platform gimrd lo boost the lUMScneers In 
by a ttcll-dlrei led football ruah Htil wore the gov- 
I rnment allotment of floor space, as obtaining In Parla 
applied In New York, the maximum capncity of a 
Niw York Biibway car aonld be cut down from 170 
to 103 The number of paasenger ploce-mllos per mile 
of track was 73,000,000 for New York and 36,000 000 
tor the Paris ayalem, nnd yet as we barn seen above 
Hie Parbv subway, becauae of the ahorler Icpgtb of tha 
trills carried a greater number of paaaengera In the 
year 

t'ongcsllan In Paris Is not nearlv ao great aa In 
New York, flrat. bevauao Irnflli la morn evenly diotrth- 
viled throughout the day, aevnndly, because the cur¬ 
rents of trafllc In Paris move In both direct Iona during 
Ihe rush hours, and thirdly, bmAuse tho paasenger In 
Paris takes a shorter average ride, aad vacates his 
place tor others The longest possible ride on tha 
New York subway la 17Vi miles, though It It not prob¬ 
able that many people take the trip from Atlantic 
Avenue, Brooklyn, to 222nd Strert, New York, (or tho 
pleasure of the trip, and certainly not many tor bnsl- 
neaa purpoads The total cost of tho New York sub¬ 
way and Its equipment waa 927,938,000, eonalstlng 
of »rii,2»0 00n actually paid by the city for tha 
construdloD of the subway and 929,648 000 that th* 
company cUima to have expended for both oqnlpment 
and ronatrucllon. Including ttO.048,000 which It tlolma 
to have spent In tha eonatniction of tha anhway from 
Brooklyn Bridge bMow Broadway and the Boot River 
to Brooklyn The total coat of the eonatmcUon and 
equipment of the Paris subway Is asUnutted at I62J8I.- 
000 

The New York, gnbway thred mnoh better than the 
Parla tnhwoy In the matter at tans, the toraier poylhK 
but 1900 per mile of single track oa ogalnM I4.M0 
per mile paid by the Faria rabway The N*»f twk 
Rubway coniMered as as aeoMnid nndortddiid Miaa^ 
about 7 per cent on the capital iBTSated, wM(a tim * 
operating company etmod •bou*’’^ * ent tm Ha 
reported Inveatinent The PMla oubway eiwued 9% 
per cent <m the total eitiaated coot o( enwtmcdqn 
end minipamt, abd th* opafnttog MoaFaay epippi d 
per cent on Its rej^ortel tnirakUaaBt 
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tJs r9i<|t' 

' EflOlltlUUNa 

' 4^^^ ^ * SrObton lUUwv, 

BNWirt. wW an «ipr«a Ntt Uty rail* ud embed 
iattf ibii ntllwaratatica, hM daata llliutnted tlw llcbt 
eeaatmsUoa of Bnaltth can A Pullmao car wu com 
vhereaa tba ordinary day 
recked. 

the MW lUileiiliaM electric frelfbt locometWe 
vblob bw been built tor tbe New Haren Railroad waa 
reeeatly clvm a teat between New Rm-heUe and Stam 
ford, a dlataace of 17 tnllea. Tbe load conalated of 
tUrty loaded frelabt can. and the dietaaoe of 18 mllea 
waa omrerad In 17 mlnutee without puehlna tbe engine 
to Ite full capacity 

la a papwr before tbe Bnglneen' Boclety of Weet 
era Peimaylraala, B. V Bulmabn deacrlbed a new type 
of bltumlaone gee producer which embodlee tba go^ 
featuree both of the updraft and tbe downdraft type 
ovareoanlng the prodnotlon of tar and complotely con- 
eamtag the fixed carbon. There are two foal beda, 
one eparated aa a downdraft producer to break up the 
ralatlle matter, the other aa an updraft producer to 
otnguina tbe fixed carbon, tbe reeiiltant gaa being 
taken off at tbe center of the producer 
nma waa when it took nearly alx yaan to bnlld 
a battleablp In prtrate yarda In tbe United Statea, 
but the eonatrnotloit of the “Connecticut" at the 
gorarnmant yard at Brooklyn aet a pace which baa 
•teadlly aeoelerated. The "Mlialaelppl" wbcee triala 
took place aa recently aa Ootober, 1907. took tt montba 
to oonatrnct. Tbe "New Hampahire ” December, 1907, 
waa built la U montba, the “North Carolina" 
(crulaar), January, 1901, In M montba, Michigan' 
(battleablp), 1009, In 14% montba, tbe "Delaware' 
(battleablp), October, 1909, in 97 montba 
▼ael imprawawauta are being made In the Trane- 
Siberian Railway which. In addition to being double- 
tracked, la being largely relocated with a view to 
the elimination of gradea and the ataortenlng of dia 
tance When the work baa been completed the dla- 
tance from Parla to Peking will be 6,300 mllea tnatead 
of 7,600 mllea over the preaent line via Harbin end 
Mukden, and the fourteen daya now conaumed on the 
trip will be reduced to nine and a half daya The 
value of tlieae Improvementa will be aa great from the 
military point of view aa they will from that of 
paBaeoger and freight traffic 
Speaking oa the relative economy of tho itogle- 
pbaee and direct-current ayatema for ateam railroada 
Mr Oaorge Olbba la of tbe opinion that maintenance 
coata of tha tlnglo-phaae ayatem aa at preaent developed , 
will be aomawbat higher than for tbe direct current 
though eventually tbey ahould be about tbe aamo On 
the other hand, he eatimatea that about 13 per cent 
lew energy would be required at the power house for 
tba aingle-phaaa tban for the direct-current eyetem 
Adding the saving In subetatlon operation, he looks 
tar a saving of from 4 to 6 per cent In the total 0|ier- 
atlng cost In fovor of tbe alngle-phsse ayatem 
The tnaMBdons floods of the past beaaon on the lath- 
mua of Pnoama have helped to demoiietratc, even be¬ 
fore completion, the wladora of hnllding a high level 
rather than a aea-level canal Through the swamp 
near Qatun the bottom of a sea-level canal would bn 
Bome 60 font below the general ground level, and at 
Oamboa, where the ClhagTea River pours Its enormous 
and sudden floods aoroaa the canal cut, tha river bed 
would bo 90 feat above the canal bottom. Under the 
torrential downpour, the discharge of alluvial silt Into 
the canal would make neccaaary constant dredktng, 
niid might reault In the temporary obatrootion of the 


tlMaw la great activity Just now 
work In tha dlraoUoii of apaed-reductar genre 
mnrhM tuAlaaa. Wa noted U onr iMo Of rArL_, 
llth that tho MalylUa-MMAIpIno m^hlcgl gmnf hgg ^ 
shown a abop eflldaiicy of 916 par oaRf. 
aou MarlM Steam Turbina Copipaqir haw 
n hollcal reductiou gear oa the UM-tbb 
"Taoaalan,” with which they clalm^ttf b^re obtataed 
a abqi eificlMicy of 99 par cent TM"1^ Boettfogar 
bydnnlle rednetlan gear baa ahowit.iBi^a^iSlatioy of 80 
per emu. Thla last^atned gear, ta aaM to 

hart thn graat adrantaflt of being qnWK!j|S'r«ratpl|ln. 

a Pa«l KoMlaaof Calcattn 
tafliT degcrlilthm of an 
■BlWro by 8 foot deep, carried 
hdikt of 80 feat from the grouiid, 

MR fo airt aa a r eservoir fof the gmM «foAni M tha 
MlRinMaB. RMaraw of the Umlfod tUMfUt 

^ tto loaia alR undariylag (Waut|K thO-tpA 
Mg htdlt upon a nmnotHhie bad cd-a gg j M g r 'jMsfo 

b^ tgRidim 


ABR.ONAUT1CS. 

Tha hdaat Oennan alrehip—'Paruaval T*—left Blt- 
tsrteld at 10 16 A. M March lat on a voyage to Berlin 
Tbe oapital city waa reached aafely thn 80 miles being 
covered In 4 honn. Thla alrehip la the amallsat non 
I laid paraengarcanylng dirigible yet constructed Its 
length la but 30 mstera (80 feat) 

With tha aama make of 60 horae-pewer rnvolvlng- 
cyUnder motor need by tha 111 fated Delagrangc, and 
which drove hta machine at tbe rate of RO mllia an 
hour, t>e Blon flew 10 kilometers (8 21 mllea | In 
8 7 4/6 (46 83 mllea per hour) and Ralean 6 kllometcni 
(3 1 mllee) In 4 1 (40 38 mllea per hour) at ihe flm 
foreign aviation meet of the year at HoIIciioIIb, near 
Oalro, Egypt Both were awarded prises. 

' Tha 1010 model Bleriot monoplane has a body only 
OR meters (3164 foci) In length The body Is enm- 
pleloly rovered There are wide hoiisnnlal lliii on 
each side at tbe roar, forming a tall, and the liortsontal 
mddur is In two paria, ono of which la hinged to the 
rear edge ot each fin Tbe tall resembles that of tbe 
Antoinette monoplane, but Bleriot ellll usee a rectangu 
lar-aectlon body instead of the V-shaped form which 
Imparia to the Antoinette machine Its excellent trana 
verm atablUty 

Tha raoaat decision ot Judge Hand against Paulhan 
In the Wright brothers' anlt, the granting of a pre¬ 
liminary Injnnctlon, and the requirement of a 836,000 
bond for one month in cam Paulhnu wished to eon- 
tlnna hla flights, has put a sudden ond to the making 
of eahlblUon flights In America by this daring record 
breaking frenchman Tho bond waa reduced to 813,- 
000, but Paulban'a manager although under contract 
to pay Mm 86,000 per week has brought tho aviator to 
New York to await the result of an appeal The rase 
wUI be reopened on the 12th Inatant 

Oen- Brna, the Trench Minlator of War a month ago 
inspected at Vtllacoublay the four Wright biplanes 
which have been built tor the French army fount 
fAmbert explained the mechanism but made no trial 
flight because of an extremely high wind At thn Mime 
time the army Antoinette and Furman machines were 
liiapocted at Mourmelnn by an artillery ofllcer. Com- 
nmndant Eatlenne On the 8rd ultimo Van den Born 
made a 8R-mlnut« flight In one of Ihe Farman biplanes, 
carrying a useful load of 301 kllugrammea (44t 
pounds) On March lat Lieut Cammaran of the Engl 
ncer Corps flow 38 miles In a similar machine Bleriot 
nlso has been Instructing Lleiit. Aqiiavlva with aiucnss 

A man who has made a thorough Inveatigallon of 
the accident to the Bleriot monoplnnc which coal the 
life of tiCon Oniagrange, has concluded that the acci 
dent waa the result ot the aviator getting "rattled for 
an InaUut when he was flying low and was about to 
turn It la this man's belief that Delagrango threw 
bla control levtr too tar to one side- lliiis warping the 
wlnga too much and Upping the machine Bcverely— 
and then too far to the other the reault being tliat tbe 
machine swayed ao violently that It turned over It 
atruLk the ground upside down, and nil Ihu guys etc 
oa tbe under side were found Intact A apnelug strut 
between the wlnga (which the conriructor claimed Imd 
been left onl) was found In place and unbroken As 
tar as could be oocsrUlned, everything was In good 
order and tha accident waa not due to the fallnro or 
breakage of any part of the meohanisnu 

How that Germany has produced neveral “men birds " 
many new aeroplano invenlora are rapidly appearing 
Tho majority of theao favor tho monoplane, with which 
type tho flrat 810,060 cash prlia (the Lana prise) was 
won by Herr Grade Igdt foil Dorner and HUsman are 
two of the latent auoogaafut expOTtmentcra with thla 
type of aeronefi^to whom should be added Major 
von ParaevaL who baa a hogs l4-meter (40 foot) span 
ktonoplana fitted with a ^lO-horta-power motor This 
nariilne la vadenfoliig Ifo preUmIury toau on the 
abere of tbt lake at Plan In Meoklenbntg On Mairh 
lat Herr Paul Lange attemptsd tbe flrat oerophiiie 
flight to be made at Dresden He rose to a height ot 
40 feet, when a violent wind gnat eapelsed the ma¬ 
chine, which fell and was badly demoUalitd. Tbe avia* 
tor eeoaped with had braiaes 

The makfog sad Hying of modal teropIanOe la a iH- 
cntlfid diversion from which mneb may be laanied 
Several Interesting new forms of aerophuss have been 

learned tSs b^v]____ „ 

moohlaea. HehoS the flret netl o nnl eentest of Um'’' 
Aeronautle Society fqr the Ohaaate enp and other 
Vrtgee, which waa held in the 89th Regiment Armory. 

eventog ot Hand) Ird, wta 
hUC^ ^fttraded. Saveral small nwaaMMa having 
piaaaa made of wood were flows by L, J Lash Hr 
DMfciaalaa hod a laagley-typa machine with 4 large 
liMpdIerk eu at either ceraer AR the nedeb were 
'Mni^fod (fwa a Uhb. Tbe longeet IUabb-l48 taet— 
,wk* |B64e by the foosoptaae of Frederlok Wktktn, a 
tt pea r did W- Othw oeatoate wm ba boU weakly 


a*S 


Prei Nawohal O Porker of Colombia Vnlveralty 
announcta bis Intention of attomptlng to nacend tha 
Alaskan peak. Mount McKinley Me autee that either 
he will reach the summit or prove that It can ba 


Tha s l o oh o l produced from sawduit and wood must 
not be confnaed with wood alcohol, for, although 
aUndnrd alcohol la primarily made from wood, it b 
rrodneed dlrccUy by (he formcnlatlon of a pure sugar 
solution, Into which I be wood la Aral converted, and It 
la tho same, both Lliemlcally and phyalcally, as thn 
alcohol made from grain 

Zand Ba itan aa e n, the explorer, will loil In June 
tor Greenland on an expedition which will consume 
four years The clhnographic study of the Eekimoe le 
the puniose nt thie expedition One year will be spent 
SI Cb|i« York and a year each at Iludsnns and the 
Crown Days After thenavlgatlon nt Tlaflln a Bay Has- 
mussen pxpnta lo clmininavlKUle Alaska and to sail 
to the Aloutlan Islands anil n turn I’la Ban Framlsco. 

Sir BrMst B Bbaokblaa, the Antarctic explorer, 
who b to lecture In this country, will arrive on the 

Lusitania on March iRtb Oeforu the explorer leavM 
Waahlngton, where he a III he the guest ot Ambassador 
Bryce hs a III recelvo from President Taft the gold 
tnndal of the National Geographical Boclaly Wblle 
lu New York he will be preoenied with the gold medal 
of Ihe American Geographical Society of Now York 

Prot B. B Barnard of Yerkes Oboarvatory Inforing 
us that on February 27th last be obtained with a 
one-boiir exposure a photograph of Halley's comet, 
showing a faint tall of two degrees, equivalent to a 
length ot about fourteen mllllou mllea Thla b 
rather Important In relation to the question aa to 
whether tha tall will rrnch the earth on May 18tb 
h mill theao photographs taken ao far from purlhellon, 
It seenia that the tall will bo amply long enough to 
reach the earth 

The Royal CfoographloSl Boobty ot Italy, at a largely 

attended meeting rallfled tlio recommendations of the 
lummlttcc rclaiUely to the besioaalof medals aud other 
dlstlnctlona for the year lUoll These Include a gold 
medal to Robert E Pearj for tbe discovery of tho 
North Pole, silver medal to Captain Robert A Mait- 
lelt, who commanded Ihe steamship “Rooseveir on 
Ihe IVary expedllluu gold roidal to I.leuluuant Sir 
Ernest IF Bbackicton, for hla “neamst South Pole , 
silver tablet lo (he Duke of (he Abrtizrl for hla ex 
pedttlon lo the lllmab^SH wheru he madt a record 
Bacent 

The moving plotuxs Is now applied to educational 
rurpneea Clicnilcal tesla are now ixbibited on the 
ecreon There are fllme illustrating the eldtrolyala 
of water, action of nllrir aild no ellvcr and action 
of aqua regK on metallic gold etc The teat tube h 
thrown on the Krccn mail) limes enlarged, and the 
ibeiiilcal action la clearly llliistraicd Mnst unaavory 
but cdmallonal le a film llluelratlng tho iierll of tbo 
fly Thi flii-s are shnsn laying egga In unsavory 
Iilaics onU before the eyes of the speclstors tho egga 
develop In henpa of wriggling maggota In the flnal 
siage Ihe wliigeil fly Is shown In all lu uniutnlury 
glor) Bull niinihcr fllni exhibits tho otrubatlc fly 
lying on Its bni k Juggling vnrlniiH arllclea with 111 
feel end oven swinging n iliiiiih In'll as large as tbe 
Inecit Itself 

b tba poeseseton of Knox Kail of Natural lllsfory 
with Its Invaluable spii Imcns Mamlllnn College Is aa- 
lieclally fortunate. Uy Ihe kindness of Ihe Hon James 
Knox, LL D 'in, the original building was recon 
atniCted Into a hall suited in the display of all snrta 
of natural hlaiory specimens The most imiwriant 
eollnetton Wgaghlblt la that nf iho New )ork State 
mfoeralav Wf^Oiber with relaled minerals from Canada. 
Among (hMo speclmenH am founil many rare ones the 
beat of thdtrklnd in ixlstence In addition to theaa 
a^e IWI opecimens of fosalb and rocks to 
irinstratB the geology of New lork, 1,7R0 specimens to 
illnatrate the geology of the United BUtes, 600 foeslla, 
Ualniy from tbe Bllurlan formation of Europe flev 
eral thousand valuahia eiiecimens In iialeonlology 10- 
000 aibolmena of ores and minerals 2 ooo sporlmene of 
bud, foeeh water, and marine shells 300 s|i«rlinens In 
artltholugy from China, 13 Ooo ipnrimens In entomo¬ 
logy, snppIementMl by a flni group of siiettmens ta 
orallhology and comparallve anatomy A tare eollee- 
tjsn of Japaneue shells and Inaerts A large and uaeful 
exhlhitlon of the North American flora, the resnit of 
Ofty years of bolanlral itudy, search, and correspond 
race A large and valuable collection of buttsrfllea, 
approprlatoly mounted The lull of Nnluial Hlsiory 
b under the charge of Prof WIIHam John Miller, 
PhD. an eminent anthorlly on geology and mineral¬ 
ogy Dr Millar recently wrote a treatise on "The Oool 
ogy of the Remaea Quadrangle" Including Trvnton 
FOlb tnd the vicinity In Oaeldm tnd Herkimer conn 
ties. Thb book wna pnbibhed by the University of 
tho State of New York aa BulbtU No. 126 of the Bdu- 
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WITHOUT A PILE DRIVER" 


It nuy lx* of Interest to many of the roadon of 
the ftUNTiru AjitRUAK Ui learn of an eanv luelhoU 
of drlvinR pllee Ihronnh the In wlihont the uee of 
a pile driver 

Thoee who have tried to drive even a amall post 
hy hand ehlle worklne In water or from a amall 
Ixial hnvi foiiud II ninth mure dlffleull than one would 
at llrHl Hiippuee I ene niyeelf eonfronted with the 
lirolihiii of biilldliiK a rimk landing for a lake itaam- 
Inuit- u Hieanibont hiilll lo carry 3(10 pasaengcra, be- 
liiK TO feet lung Tin pruhlem was to build a dock 
or lauding Bale and large enough to handle the people 
rapidly 

Klrst we thought that It would be necesaary to hire 
a plle-drlvlng outllt, but my father, K H Lxidge, de- 
vlaed n plan I hat works lo perfection 

Wt HI let I Btralght white oak piles not over one foot 
111 illniiioier at thi bull which are lilt to the length 
nH|iilri>d usually from 30 lo 36 feet These are 
HhniiMuiHl nl the butt ends lo a point and with an 
HI II thread la ml from the point of the stick back 
from three to four and one-half feet, atrordlng to the 
alie of the pile 

It la Imiiortanl that tho threads be mt as nearly 
the same distance apaTt as iwwible A good man 
with nn ax ran soon ent tbroadi that are mechanical. 
II la aaloniililDg how many, with a littia practice, can 
lie cut In a day It pays to uaa special care In the 
cutting, na It helps wonderfully In the driving. Hlea 
I hat are from ten to twelve Inches In diameter should 
have ihreada from three to threa and one-half Inches 
aiwrt and two to two and onu-half Inchoi deep 

After the threads are cut the pole la ready to drive, 
whlih U done by chopping a bole through the Ice at 
the desired apol, being careflil not to make tU« hole 
ocer two Inches Isrgnr In dtametur than the pole, aad* 
have the Ice act os a guide to keep the pole upright 
while at rowing It dosu 

If the polo Is long and heavy, It la noceoaary to 
fbaten three guy ropes lo the top of It before raising 
After the pole Is raised, It la an easy mailer to keep 
It plumb by pulllog the roiiee 

The pile la raised like a common telephone pole In 
other words, a llUle at a time wHb pike polee, follow 


Ing up under with two plsnki spiked together In the 
form of on X. 

It Is a good plan to stand a plank In the hole and 
to let the point of the pile rest against It, aa It anIsU 
In placing the pile In the desired spot 



punve nm vitbopt a mi uum. 

It Is also a great help to spike a abort plank acrOM 
the pile, temporarily. Just above the threads, to keep 
tho pile from ehootlng under the Ire before It Is 
vertical whereupon It may be knocked elf The pile 
will then drop into the proper place 
Now you are ready to bind a pole (or sweep lever) 


to the pile. TUa to dona with a oaonon log ehalh, 
can bolng taken to btaid It to tbot It eu ho oerowod 
in the rUht dlrootlon, Hltoh o ihBrpohoa hono to 
tho outor end and toad him around the plto (eapotan 
toablon) 

It to an easy matter now to oenw a torga pllo (tom 
four to eight feet Into ooltd clay or grarol or to on- 
icnw It and remove It 

The accomponying pbotographo lUiiatrata tho wood¬ 
en tbreada roody tor nn, end the plan of oorewing In 
a left hand threaded pile by the aid of a horoe. Wo 
often put In amaltor poleo by band, uiing two or 
three men Inotoad a hono. 

We have reoantly Ukon out two otoomor Ue pootg 
that have been In uao fOr eight yoon, having heguo 
to decay Theoo nnooroWid poato wo (oond bad boon 
In aUtera hot of clay and quicksand It wm noeeo- 
■ary to hitch the lever below tho watar hno. wImto 
the wood woe oouiid. In order to start them. 

To the Cairo Sclentiflo Jonrnal (or Janoarr last 
Hr B F B. Keeling communicates an Interesting 
paper on ollmato changes In Egypt Then to a strong 
liellef among realdenta that changes have oeonmd 
within the last ten or twenty yean (poaaiUy due to 
Increased Irrigation) which an dlatlnctly "aanslble" 
without the aid of Inatrumenta. Hr Keeling qnoten 
the mean temparnture at Abbaaala for each pentads 
from 1870 to 1004, and for the fonr yean 190M, but 
the mulls show that the dlfferencsa an hardly 
greater than might be caused by dUferenee of egpo- 
Bure of Die Utermometers. As regards humidity, alao, 
there Is very Utile evidence of any decided change 
during the lant forty yean It is confidently aaeerted 
by many penons that the rainfall haa Inbreaaed dur¬ 
ing quite recent years, but the author shows that than 
If little. If any, evidence of such being the case The 
toul Tulnfall of any year la often Infinenced by the 
toll on a single day, and la consequently very varUblo 
from ona year lo anolhar, the driest year on record 
at Abbasala Is 1808, with little mon than a quarter 
of an Inch of rain, and the wattaot, 1004, with lew 
than 3 tatebea, the mean for 1887-1008 being approxi¬ 
mately 1.4 inch. 


AN ARTISTIC REINFORCED CONCRETE BRIDGE 

A COMING TYPE FOR COUNTY HIGHWAY BRIDGES 


In country dtotrlcU where the mairrlals are readily 
accesslblu the ninfnrred mnvrelo bridge ilioulil prove 
IP be uu Ideal system far the roostruillou of roiii rete 
bridges of moderate span We aay of moderate span, 
for the reason that the art of trussed bridge ninsIriK. 
tIoD In reinforced i-onirete Is os yei lo too eorly a 
■tags of Its devcloiiment to warrant lu Indlacrlmliiate 
use ill brldgi-s of i-onsldenible span In strut turea of 
modersle Kiigth, say up to about eighty or a hundred 
feet. If care la taken In proportioning the parts, eapt 
daily at the loInlH, and very iiartlrular care la token 
In securing n thorough 


square foot evenly distributed, and It was tested tor 
this load with an additional load of S6 tons repre- 
Neuted hy a herd of 70 cattle 

On the score of appearance It must be conceded 
that the design is decidedly pleasing the Intnreectlnn 
<f tho balustrade with the chord and web members 
having been worked out with conaldersble taste The 
Ftruilure spans the Ktobleoke River, In the countlea 
of Tork and Peel. Canada 

No sooner had the first modest aUompU to steer 


■hips hy aerial elsctrlo warn been crowned with more 
or less aucoefs, than epdeavora were made to direct 
the course of baltoou aiid aeroplanea In tbs same 
manner The American englDeer Anthony haa mode 
■xpeiiments off Bandy Hook, with a amall unmanned 
dirigible balloon, which be aunieeded in guiding more 
than a mile asaward and bringing bark to the point of 
departure Prof Wlecbert anggesta the employment of 
unmanned aeroplanea for the study of atmaapherle 
slectrlcUy and haa designed an apparatus of thto kind 
It to obvloua that aucta an apparatus, equipped with 
the necessary InstrunMinta, 


bond bclwiH-n concrete 
and eteel, the county com 
mlaeloncra or other sit 
tborlllcs should find the 
eoncrola steel bridge a re¬ 
liable and economical tytie. 
It la easy lo erect. It re- 
qulm no painting and 
practically no maliiten 
ance whatovir. It la In 
deatrucllble by fire or the 
action of the weather, 
and Its aubaequent cost for 
maintenance should bo 
prartbally nothing at all 

The aceompanying lllua- 
tratlou ahows a bridge of 
this rlaoa of the bow- 
Btring lyim which was re- 
renll) built In Canada It 
baa a span of 80 feet and 
provides a clear roadway 
1> feet wida. The total 
wolffht Is sbont leo tons, 
oBd It contains shout 17 
tou of relaforremeat In 
tho farm of platss and 
rottfid rods. 

Tbs bridgo was designed 
to' canr > toad of ona 



which could be sent to 
great helfihta wlUmnt dan¬ 
ger and brought back with 
rertolnty, would be much 
more useful for the study 
of the atmosphere, and 
especially that of atmos- 
phsria electricity, than un¬ 
manned ragtoterlng bal¬ 
loons, ths reoevery of 
which to always a matter 
of chance, or manned bat- 
toona 'and kltao, the uoe 
of whleb Is not nnatteaded 
with danger la stonny 
weotw Bailoops con- 
tioUed from a dlstanea by 
electric waves would otoo 
be very useful In the re*- 
one of shipwrecked per¬ 
sons and tor many mlU^ 
nnd other pnrpossa Bnt 
-and thto ohtooUm ap. 
pltoa alao to the wlrqlsw 
dtreoUon Of riilps and 
torpedosa-It > a toU 
st« from stwesssM sa-^ 
partoi«totoMror«M*toM»- 
' dlttoM to hDftonh HU- 
•agfi In nrhettodt 










Sdvnttfle American ai7 

Instrument for Detecting Violations of the Speed Laws 

BY L. GORDON GLAZILR 


A TW7 litftnlora inatrainent tor rvcordlng tb« 
■pMd Wtf Heenw number of mi automobile baa been 
d^rtaed br two Isalrnotors of the Maaaobuaetts In- 
atltnta of Tacbnolocj The Inatrument, wblob la but 
Uttla largar than a pookot kodak, conalsta of a donblo 
camorm with a watch movement wblch rontrola the 
operatlim of the camera ahutter 
Whan an antomoblle paaaea at a apeed that aeema 
eMaaalve, the operator tralna the Inatrumenta upon 
It and releaaea the merhanlam by preaainc a button. 
Immediately the abutter of the upper camera la apmni 



taking a photograph of the receding automobile, and a 
moment later the other abutter la aprung, taking a 
oeeond Image of the aulumoblle, whereupon the timing 
mechaniam ranwa to a atop The plate la developed 
by the regular procena, and the reaulting negative 
ahowa an image of the automobile neor the operator 
with Ita llcenae number diatinct, and a aeoond view 
of the machine takmi at the end of the time interval 
In the center of the print are the photogropha of the 
hand! of the atop watch caught when the ant and 
aecond eapoaurea were made 
Since tha automobile baa traveraed a certain apace 


in the time Interval, tha aecond Image la imaller than 
the flnt by an amount wblch can eaally be meaanred 
wltb an ordinary aeale, divided la taundredthe of an 
inch; and knowing that the atandard wheel tread ia 
6S inehea, the dlataacea of the two objecta from the 
camera and henea the ipaoe the automobile baa 
covered In the time interval la eaally found by the 
following law The dlatance of any object from the 
lena la oa many timea greater than the fOcal dUtanco 
of the camera aa the length of any line of the reel ob¬ 
ject la greater than Ita length in the photograph Thli 
II a ilmple proportion In which throe of the terma are 
known namely, the atae of the object <he alae of the 
Image of the object on the plete, and the dletancn of 
the Image from the lone. The fourth lorm of the 
proportion, the dlatanee of the object from the Icna, 
followa by almple dlvlaltm However, the operator 
li oaved all Irkoome computation by a table attached 
to the Inatrument 

To overcame the poealble objection by the courti. 
the watch haa been dealgned so that the operator of 
the Inatrument may actually see It during the proceaa 
of taking the picture This It made pcoalbln by aim 
ply boring a bole from the outatde of the camera box 
to the back of the watch, which brloga to view a dial 
around which travels a band attached to the same 
pinion or atafl as the regalar hand of the watch In 
order to see this dial more plainly, two mirrors bare 
been placed permanently In such a manner os to 
Illuminate It 

The Instrument given extremely accurate reaulta, 
and cau be calibrated from time lo time on objects or 
known apeeda. 

The Inventors believe that the inatrument should he 
welcomed by autolota at well aa police It la an Im 
partial Judge the personal elomeni being entirely 
eliminated A motorist who has been stopped does 
nut have to rely on an oflicera eallmate of the apeed, 
nor on the aimed claimed by the oIBcera operating a 
trap by means of atop watch and aignala -Ooaena of 
motorlata are lighting taaea every day who boncally 
believe that they were not ovenpeedlng when 
stopped They would be perfectly willing to iMv their 
Ones If convinced they were violating the law Even 
where the more rational view la taken that the speed 
alone shall not determine whether or not a man la 
violating the law, but that the apeed taken in connec¬ 
tion with the surronndinga eball dotermlne It it la 
alwoya a question of the olBrer'a word egalnet the 
eutolat'a aa to surroundings This pbotograpblc apeed 
recorder shows whether there were several vehitlea 
near the automobile whether people were crossing 
the street, whether It was more than ordinarily dan¬ 
gerous to run at the apeed indicated, or more than 
ordinarily safe 

A great advantage of Ihe instrument Is that It rec¬ 
ords speed over s short distance in the congested 
portlona of rllles. near crowded erase alrwlM and In 
similar situariout. It offers the only existing method 
of meoaiiring momentary bursts of speed The record 
of any reckless driver can be easily obtained and n 
print sent directly to him, when he cannot deny the 
evidence of his own eyes, and In many cones an ar 
rest will not be necessary, as the offense will not be 
repeated 

Begording the legality of tbia speed recorder In a 
recent case that was strongly rnnteeted Judge Ham 


mond of tha Maasachnsetts Bnpreme Court said 
‘The result of the evidence did iicil de|iend upon tbo 
fluctuations of human agenrlcs nor on condUluna 
where relations to results were uncertain, but upon 
the Immutable working of natural laws, and upon the 



■Fin) or AV AUTOKOBtU nowv IT TWO 
OOllllOOriTX PBOTOOBArai 


evidence the presiding Judge may well have found 
that sui h experiments were llkcl) lo be more reliable 
SB 10 the speed ot the automobtlL than the conjectural 
■tatement of an nyi witness nr the interested statement 
of a chauffeur ' 


■aesUetel OnapllMwIa MA te Hew BwIMllVa la 
AatlVilty. 

A supenUtlon that atUI snvelopa a ffraot put of the 
earth !■ that especial flrmnaos may ha gtveo to a huUd- 
Ing and that It may be protected from hoetUe Infln- 
enoea by ineloeing a living creature, preferably s hu¬ 
man being, In one of the walls of tba boUdhii Itoelf 
This belief, wbicb Is partlmUrly prevmhmt In the 
Hnlknn penlnanln nnd, tor Instonoe, bos given to the 
RouauiUn Queen, Cumen Bylvo, ^nterlnl for one of 
her moot bfgntl^ll toDc tnlee, hu not been known os 
having had any bold In luly htthorto ReoonUy, In 
the coufM of srchcologleol rwearch, It was found that 
in tha foundation of the Temple of Tortnna In Fompell 
thMw was a hollow ipooe In which nothing other than 
tho khril of n tortoise was fonnd whfob tlma had broken 
Into fow pteceo. Here, eoaaeqUenMr, «u UTeef ft the 
prMloe bufoureaMat of a fortoUa, wrhiob waa enkonewd 
by the dtapDOltleB of the square bloda of gtoM «t tbe 
enatofoM prfsoii. In Ifnly tUa inperaMtlMi mO^ fom 
poaoed at an urly dap into obUvton, aa tbe soeotAeo 
ef hnmoa beings «m tofolpn te the Woman roUffii*. 
■nd was proethMd ealT wdsf OnSk Ifo 

dnsnoe. As, howwsr, the saerMes oT lum0m 
aaMng the oM OrsAs was ant nnunai 
M w«n aa tn tha adJaeef t nnmtrlas th# tfodlfflatt 
sasrMfo fo new ^nodfosi la suu taristaht. <1 ntr ks 


believed that In eld Oreece also the saerlflclal rnm- 
pllment to new buildings was not unknown Instances 
of this kind of ooeiiflee in ontlqnlty are certainly not 
froquent, all tbooe of which we have any knowledge are 
attributed to the Oreek Orient Oeually a maiden was 
soorUced who, at the soms time, became tbs guardian 
spirit of the otrocture For this reason Trojan effected 
the erection In the theater at Antioch of the einiue of 
tho girl who has been ancrIOced on Che ocoasloo of the 
Tsconstnictlon of the city after on earthquake and was 
designated as Tpebs, the Ooddass of Fortune of the 
snene of her aocrlOce. It is this idea wblch stUI IIm 
fodap at the root of this superstition of sacrtllrlal com- 
pllmtnt Solldir a human being Is incased In a wall 
of a hotae or other bulldlug, so that Its sonl msp live 
la the structure and never eacape from it At tbe 
p r siiut dap a vlcarloaa sacrlfloe takes tbe place of 
such Immolation. The human sacrlllce Is practised 
Bpmbolleanr onlp. either bp taking the metsare of a 
psrsiui, or of the shadow, and Immuring tho string 
raptsssnting tbe measure or bp lucasing In tbs waU 
an animal alrsodp kUled or sUn olive. Hanlfeatlp 
anek a vieulous eacrlflee la tbs toitolsa of tto Pom- 
psdan templa, and probaUy tbe tortolie waa aalactod 
ksenafo this animal can live a kwg Ome without nou^ 
IWlOHai. and tho hatldors bsUeved that tho charm was 
ffors qCiottvo tho taagsr tho satombsd ersoturs Uved. 


The Haegmaa'e R«pe. 

When death Is caused by hanging what prapo^ 
tion does the puli to which the ro|)e Is subjecti-d dur¬ 
ing the struggles of the victim bear to tbe weight of 
the bodyr This novel question has been asked and 
answered by experiment by Dr Angelo de Domlnicis. 
The tension In each cose «as measured by a dynamo- 
meter attached to the rope A living dog, suspended 
in such a manner thal It remained quiet exerted a 
pull of 20 pounds, but the snbecquent “hanging of tbe 
name animal produced a imll of pounds With a 
larger animal the i orrcsjiondlng tensions were Ril 
pounds and t03 pounds 

Hence It appears that the convulsive movements 
of tbe victim may lo<reaiie the tension of the rope to 
mere than twice the weight of tbe body This result 
explains the occurrence In the bodies ol persons killed 
by banging of oerlous lesions which it would be dlf 
Bcnlt or Impossible to produce by banging up a 
corpse. The strength of the rope must also be taken 
Into account If a body la found siupeuded by a rope 
the breaking strength of wblch is little greater than 
tbe weight of the corpee. It may fairly be Interred 
that tbe body was not anapended until nfter death 
Hence the exparlmenta furnish valuable dnto for de¬ 
termining the canne of death In such cases and will 
pagboMy be mode nsa of In aome future detecUva story. 
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« H Nrw*^1» Mr. T. J. Ulst. In whkh a nlabow 
0 be tfatnrbrt nttM Msb ptnl of thoadM 


■tf uperdlBg to the oM and sMerallr aoeaptod optical 
tbwtr of tfio rainbow, tbo ananlar poaltlon of tba 
wolon of tbo bow loiatlve to th« direction of tbo mm 
add tbo obooroR'o U Indopondoat of tbo olM of 


The llffat, after dJiparolon bf and nlleetkui from the 
ral»draM pamoo tbrouch air wbleb la afltatod br the 
eoneaaaloaa fonawlnc tbo Itahtnllis atrobea. and the 
intai^ aound warea radlatlnf tberetrom The rMolt 
IB atmllar to that aean orer a bet aarfam. aa a atoro 
or baatad Sold, where tba conveeltan ourreata dlatort 
the Uabt ra/a tfOTeralnc the orerlrlnK air. 

While It la tme that ordlnair aound waToa do not 
aOeot the danaltr of the air aufflclentljr to derlata 
tHe oourae of ligtat peroeptlbly, the violent ezpanilon 
and eontraotlon aocoffipanjlns a thunderbolt may pro¬ 
duce the reaull. The peculiar clrrninstanoe In tba 
cane re f e r red to la that the atonn approaebed from 
the eaat, oppoelte to the nun. no that the llghtnlns dla- 
charfoi, which are ■enerally In the adTance portion 
of the atorm cloud, ocourted In the Ttclntty of the 
obaarver and between bln eye and the apparent poal- 
tion of the rainbow, whereas ordinarily when a rain¬ 
bow Is seen In the east It la after the storm has paaaed 
over and the ii| *»ninir la taklnc place in tbo distance 
beyond. W. B. Howaao. 

Washlncton, D. 0. 


nut oniDin wim pmroioaov. 

To the Bdltor of the BcnsTirio Ambuoab 
I obaerred a similar curloua phenomenon to that 
reported by Jamaa 8. L.ee in your Issue of January 
nth Mine was ofaaervod from a train lolng west 
through the great Alkali Oeaert In Nevada. Tba 
dosarf floor Is of aand, and flat, aa though laid by 
water Inuumerable desert or beach graaa monnda 
covered perhaps ten per cent of all the surfaoe. These 
mounds or dunes vary from six to twenty feet la diam¬ 
eter by one to two toot high 
U was about five o clock of a warm September 
aftemoon I noticed, looking westward and nearby, 
what seemed to be a small bnt powerful stream of 
water or touatatn, going to perbapa twonty-Uve feet 
In belgbt Close observation revealed many hgn- 
drads of tbese fOunUlna. As near as I could make 
out, there was one from the center of each of the aand 
dunaa, varying In else much me the aand dunee varied 
In area. These founUIni were really formed by In¬ 
cipient eyclonea carrying eand, not water, in small 
alreama, aomawhat In the ahape of slander long- 
wnlstod hour-glaaiee, spreading at tba top to tall to 
earth. These varied from twenty to fifty feet high. 
The tiwtn was making the naual rather slow desert 
time, which gave a fair chance for oboervatlon. This 
oonttnued tor ten miles along tha line What cauaed 
thamf 1 aoppoae tha floor of the desert waa several 
degrees cooler than tha aand dnnaa. whicb. bad hem 
ahsorblng aotar hast rapidly all day As avealag- 
approached, tha warmer air over the dnnea ..roae' 

ipldly, asanmlng the nktural ip.. 

D warm dry saad, and made a 
tore. Tha paaie ngar a gaaed sad wmuuroa 
Will tha Bdltor please giva the eerrect 
mine, aa glvtn. Is tnoorrsotr 
Ban Vtanctoeo, OaL Bor T 


Hm Wlapa •( aalnrik 

In a recMt bnUetln, Prof Ferclval Lowell of Ftot- 
stafl, Arts., annouoeea that on Beptomber iStb. 1909, 
In examining Batum be noticed what teemed to be 
taint lacings traversing diagonally the planet’i equa- 
torlal belt Not only waa tha phenomenon unpre¬ 
cedented, but It waa so taint and llloalve that be 
wu unabla at flrat to aaaure blmsalf of Ita objective 
reality On mentioning bis Impreaalona to hla aaalst- 
ant, Mr E. C Blipber, he found to hli aurpriae that 
he had had sospicion of the same thing on September 
9Ui. and had even thought to detect traree of It en 
the photographe of Saturn taken by him afterward 
on that day At tha aame time that Lowell divined 
rather than deaorJbed tha wlapa be saw unmiatakably 
a floe dark Irragolar Itna running longitudinally 
throagh tha middle of the bright equatorial halt, a 
^Une not pf imlform character, but aa If pomlMMed of 
baadt atrung upon a wire* 

PoUodrlajt op the eye-hiut likpit vouphsatad ha eiaim 


Of good dpflnltloD during the aurreedlng deyw Re¬ 
peated observation of them, both br him and hie as- 
alstant, avantunlly abowed them to ha tacte, and then, 
to clinch the matter, he succeeded in getting, on No¬ 
vember dth, some exceltent photographe of the planet 
In which they stood recorded, appearing <» tllu In euo- 
eeaslva imagee on the same plate 
The manner In which the photographs are taken 
enables ones to allmlnstu on the Images Iniiwrfertlnne 
due tha apparalue from features duo tliu planet 
ttseU, for not only Is the plate moved drat horlutnlally 
and then vertically for the succeselve images, but 
the ooloi>screen through which the photognpliing U 
done la Itself shitted at Intervale during the taking 
of the plate Nothing due to either cuuee could, 
therefore, perpetuate iteclf in tllu on Imagcn of the 


On tha photograpblo plate tho Imagce appear exactly 
as they do to the eye, though of evurae not so well 
defined, to wit as wlspa or fllaments, fainter than 
tha dark belu of .he planet’s disk, croanlng the bright 
eqnatorlal belt Lika all astronomic phenomena prev 
loualy unpercelvad, they becauno much easier to calcb 
after their preaunce was known, their recognition 
not being nearly so dtlfb ult as their discovery Tboir 
apparent lark of contrast with their surroundings la 
for much In this, which ts also why the photographi 
which Intensity contrast brought them out 

In look the lacings resemble taint shreds of some 
dusky subslancn In the act of dropping from yolnu 
on one edge of the bright bolt ovc-r to tbe other 
Though darker than the bright belt, they nre much 
lighter than the dark belts from which they come a 
illfferonce In tone which la probably due to thclr reel 
slenderness being spread out by tbo light waves and 
so thinned In strength. 

Carefnl surullny revealed that tho wisps started 
from triangular spoU In the dark belt, and Hr (1 R 
Agassis, who waa observing with Prof. Lowell, delect¬ 
ed that the adjacent parts of this belt were themselves 
crlsseroased by darker lines. Tbe triangular spots 
are not dUBcult, giving the edge of the belt In good 
•aelng a notched or toothed appearance It has not 
been poaslUe as yet to use the wisps ter timing the 
rotatton periods of Bntum's eqantorlal region, owing 
cUedr to theli* number and the confusion consequent 
upon IL^hUt tdaatlflcnUon wUl undoubtedly come In 
. tin* and gtve ua a more aiwurats'valne of the equs- 
Uirlal Apwed thtf wa at present poseess. 

IniarMIhg the lodnga are In thomaelvee, they 
hibogii'doably sg fgbm this fact, that they almoat 
‘ -'proelMy phtoHat the pt-nen—i* roeentlv dtacoverod 


WAlTDi A> StlOTXIOAl AITARATVB TUB.LfNiAfDId 
goma TBtAlVlB. 

Tk> tha Bdltor of tho Bciranric AtCEkMAN 


mdnpfae^nTer of An Improvemant npen tha undei-, 
wa ter glsatcloal ontwBndlng apparatus erlAlBaUp dO' 
serfbstl In tha BomaiiWT of youf PAper dated JaAA* 
try path, 1909. * V . 

I ato tPAnipMpg to toeata tha poafttoa of tha jipB of 
a ship about Ufl jSset long by 90 lAA begn*. 

-j ediAittap- 





ctsuy ^raimc mw pwcHwn- -- 

on Japftoi', lp.tbe*aam» reglotts. Bxcept tor talnb 
nsw, which Batnra'a greater dlataoea both from the 
surf and horn v% alo»q would oanae, the ons aet of 
featniwi Is almost a repUea of the other. Uke tbe 
Jovian, the wlapa aerm to bo fliora- tdnuoua Jn the 
middle of thelf pqurae. Lika tbe Jtrflaa- pqnatortal 
pbe^omena, tof. .tbs -gAMllal eon la nofo eOs^otwiv 
than the wjipo. 

' The Saturnjai^ laclsga cnaa tha eonatorinl boK 
uonally' wf an angle, but one wbleb la baa than that 
of tha troraga of tha Jovian onea. Tbi* w«te ebeuld 
bava rf>»»eti«tng to my about the faotort cenoerned to 
tha foraiathm of the two aeU raapeottoaly; fW anhlegr 
>x beat aiplatae^ by a acoodary dltfaranoe. 

pgleal Oramory, New Teafe, R. 
WeAroaryi lAIii . 

wle’ praasure BUfimt, K.n. lowsat, 
nu; t^" i 3911 Temparatnre- tUgbaat, U. date, 
I8U1,’ lowest, if. data, 7tb. mean of warmest day. M, 
dhtni’ Mth, coolwt day. It, date, 7ih. ssean of maxl- 
tonrn far'tht natotfa, 379. mean of minimum, tSl, 
atwelAta maan, 81 f, normal. *0.7, dally eiceaa com- 
fmt «iib tha aeon of to yama, 0.7 Warmast mean 


temperaturs of Pbbruary, 40, to 1999: coldest ma a n , 
93, In 1S7B-19S6 Absolute maximum and minimum of 
Itabraary for 40 yean, 69 and — 6 Average dally 
exoeaa atona January lat, IJ Preclplullon 4 07, 
greateat, 1 S7, date, S8th, average for February for 
40 yean. 190 Accumulated exemsa since- January 1st, 
908 Greatest preelpltatlou. 791, In 1803 least, 0 81, 
in 1896 Wind Prevnlllng dirucllon, West, total 
movement, 9,679 mllse, average hourly velocity, 14 4, 
nmxlmum veloelty. 46 mllee per hour Wccalher 
Clear days, 9, partly cloudy, to, cloudy, ID, on which 
hOl or more of precipitation occurred, 9 Bnowtall 
6 3 Mean relative humidity, 6r<r. Bleet, 9ih, 12lb 
Oi-nM fog fist Mean temperature for the winter, 
3173, normal, 3180, deflclency, 0 07 Precipitation 
for the winter 14 88, normal, 1103 Bxceas. 3 66 
Total snowfall for tha winter, 33 3 


■pheoseftaeri'eatet A 1A10, 1 

A letter has been received at Harvard from OApt. 
TB.De Witt Yeeder. Buperlntenitunt U a Naval 
Ohoervalory, giving the following elliptic elememe and 
aphamerls of Comrt A 1910, computed by Prof. H fi. 
Morgan 

"Nameroua direct eelnUona having failed, the 
-vltatancM tor Washington obeervatlona Jahmlnr 36th 
and Pbbruary 4th were varied to get the fnllosring 
elements. A ellRlil change In the elements carries tbe 
rbmol near Mercury January 19th. and near Hare lost 
year" 

EiJ'MKitre 
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The < iirrent Nupplemeal, 

A no» prcjcese tor reducing aluiusphcrlc nitrogen. 
Invented by Dr Schnnhirr Is dcwcrlbecl In the oiwnliig 
srtlilu of the currtul Bici-iiMrvr No 1781 Among 
the present wonders of science nciue silra tbo liuagln 
atiun so iK>wvrfull> as the dextrine that some forms 
of Insanity are iliu result of u iln-nilcnl change In the 
blood The Ihcory Is elaborately discussed In an 
article entitled, 'The rbemlstry of Insanity" The 
riKenl development of aeronautics has suddenly creat¬ 
ed a demand tor large quanlltlee of hydrogen at a 
low price- Tho subject ie lonsldorc-d In a elioti article 
KdiII Kossek write B nn urtli Ie on speaking magnets, 
speaking Iron, and speaking wire Since the experi¬ 
mental bombardnienl ut the ''Bells Isle" of thu British 
nary, nu such thorough and systematic Uring teats 
have been directed agnlnsl a warship In any foreign 
navy ns those of which tho Frnnch warship "Jenm’ 
waa the HUbject Inst year An elaborate article by g 
competent authority ghes the rccsnlts of tho tsata. 
W P Dreaper exhaustively reviews Ihe srtlllclal silk 
ludusiry One of the most recent IminrUint events 
In the Ueld of jirehlslorlc archeology was tho discov¬ 
ery of a megallthlc monument of remarkable sixe Ip 
Bticcglle Ilkly This Hiibji-ci Is discussud in an lllua- 
Iraled article In the mlddln ages talrtinry, or hawk¬ 
ing, was regarded as the king of sports, as It was 
the sport of kings The origin and development of 
this obsolete form of hunting Is dlstusscd by Dr Hnns 
Bollmer in an article untitled ' Kahoiiry In the Middle 
Ages" Purbaisi the most dlsllDgulshed auUmrlty on 
tbe subject of precious stones In flermany Is Prof 
M Bauer of Merburg Hu conlrtbutew an exhauativo 
article on arllllclnl stones which contains a wealth 
of technical Inforniatlon Tbe procosa of directly 
producing ammonia from coWcK>v«n gas Is deacrlbod 
Blnce Davy, nearly s century ago, construoled tho 
lint safoty lamp. Inventors almost innumerable hrfvo 
prodncod lamps bearing their names but In tho Ipa- 
jority of Instances tho alleged Improvements liavo 
been more apparent than real A comparative etol- 
mate of the satetv of these various forms of mlnen’ 
lamps Is presented by J B Marsaut F W Henkel 
contributes an article on astronomy and astrology, In 
w hich he riddles the iuppoaed InUnenre of tho planets 
Upon human aflairs 


After three succesoful fllghu on March 2nd, IJent B. 
D. Poulols In a Wright aeroplane, made a fourth 
attempt at Ban Antonie cvlilch resulted disastrously 
Tbe rudder of the machine waa wrecked and Lieut 
Podlots had a narrow oaeape from injury Tho ma 
clilrie had just turned the aenthern end of tho parade 
field at Fort Sara Honxrton when thn engine stopped 
The aeroptolte tell forty feet to the ground 





TIm roek>lMini ohdidu of P»tn. 

rallii} altal tin Wiiy Voam (Uii Vila Of Mana) hi whMi tba raMa ndi-iiM dtjain 
I Momilalii nf Obahaka, ao callad fron tha buga mnolttk pUlaia that haaa baaa nada with 
liallcanuraBadaalOBUadtii(liTnoaiif Ihao. Thaj aia aaMaatlj ltTP»n hi iMr eane 


Unlvufl amonK tlia many uundera of the Orient and 
the remalna of hoary clvlliaatloiia alaada Petra the 
roikhawn < Ity the city an antiihlcally addrnaaed by 
the iiraiihel aa Thou that dwelleat In the ricfta of the 
rock, whoae habitation la high (Obad dl, and re¬ 
ferred to In the ohallenae of the Pvalmlal (SO hi 
‘■Who will bring nie Into the atrung city' Who will 
lead me into Kdom*' It Ilea on the northweat edge 
of the great Arabian deaort about midway between 
the Quit of Akabah and (ho Dead Bea Other rulna 
■neb as Palmyra and Itaalbec, show < rumbling pllea 
of magulfleenl arihlletlnral monuuienta hut In Petra, 
high up among the nunintaln rraga that umtloel It, 
are templM iheatera, Uiniba, and other atriuturea, 
■Irong and Indeelructlble, standing almoet aa perfect 
aa when they were rhlaelnl out of the living rock of 
which they ailll form a part. 

These ruins Ilf mini they may be (hill'd) ihal 
lenge admiration by the variety of atylea they em¬ 
body, showing. In the moat anclinl i rcntlima early 
native art intermlsed with Kgyvtlaii and In the later 
magnlOoent edifices the beat tyitea of Oreek and 
Roman arrhUecture, and by the cxquielte hiioa of the 
sandstone from which they were hewn, varying from 
the prevailing purplish red of the mounlalna and 
ellBa to Iho delicate pink and ruse color of some 
strata, and Hie white orlnison yellow and blue-rl)> 
bonad veins In other places, rivaling the aoftnesf of 


the plumage of birds or the petala of flewera 

Petra, so long lonecoMlblB beeauie of Ita ramote- 
newe and the danger from roving Bedouins, may now 
be reached by a alx houra’ ride westward toward the 
Atabah from B1 Maan, a atatlon on the new Mecca 
railroad Prof Quataf Dalman, director of the Gorman 
Archeological School of Jeroialam and the author of 
a monumeutal work on Petra, haa ]uat paid another 
vtslt to this scene of hla former etploratloni. In which 
be was accompanied by photographera of the Amert 
can colony In Jerusalem, who securad a numbor of 
pbotographa of these maicstic rulna, tome of the 
most slrlktng of which we here reproduce tor our 
readers 

Petrs nestling amid Its prevlplcea and cltfls almost 
In the shadow of Mount Hor, railed by the nail vet 
Jebel Harun (Aaron) from tbs tradition that It was 
here on the to)) of the mount that Aaron died. Is ap- 
proathable only trom tbs eant Ihrougb a deep and 
narrow deWe which the lltils stream of the Wany 
Musa has in past agot lut for Itself In the red sand 
atone The .torge opens In one place to about two 
miles In width for s distance of about a mile, and 
here, protected by mountains end precipices on every 
ride, this remarkable (own lay secure from attack 
from without It was Its Impregnable poslUon add 
Ita being on tbe great earavun route to the Red Boa 
from the north that gave It tha Iroportanee It bad as 


a trada depot and stopping place The approach was 
hcDoath n grand arched portal at the mouth of the 
81k (as the deep ravine Is called), aome remains of 
(he portal being still visible It takes half an boor 
to follow tbe windings of the narrow path along tha 
dark ravine, which la only from 10 to 20 feet widat 
threading the course of tbe oleander fringed stream 
bed until one emerges Into the small open valley Tbe 
xarlegated sandstone rocks rise praclplutely on ellbv 
side to tbo height of from 100 to I6fi feel, almost ahnb 
ting out Iho light of day One of our views shows the 
entrance to the 81k Another la taken about twenty 
minutes In from the opening, giving a good Idea of 
the narrownest of tbe doHle and the preclpltonancsa 
of the rock walla, while Iwyonil, where the gorge 
widens a Itttlo, are seen the aeulptured columns of lbs 
mognlllcent so-called Khaanet el Parloun (tbe 
Treasury of Pharaoh) although It la one of the 
latest of tbe rock hewn monuments of Petrs being 
attributed to the Rmperor Hadrian who visited the 
pises In AD ISt and erected hors a temple to lala. 
Another of our pbotographa sbowa this Impoelng 
atrueture, whiib la lustly regarded aa one of tbe won 
ders of the Bast The roek wall from which 11 la 
hewn Is here sn nqulslle row pink It Is In s slate 
of remarkable preservation The Imposing facade 
abowa two rows each of alx majeailc columns one 
row above tbe other, with nlcbea In which are rock- 



















At Ml 4903^9 ttrr mnii m w * MonreMi« uismn a» ntniB it a Hmiuon un two »ii-— imio. 
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StUame Atumimk 

AN LLLCTRICAL FLVLR 


R E c a 


BY DR ALFRED GRADENWITZ 


Kbtot, 1 e, tbe tIm In bloofl umpernlure atUsndliiR 
certain malndlm !■ known to bu the outcome ot a 
■pontanoouH reaction on the part of the txidjr aaalnil 
tho mltrobe* iDvaillng It The opinion li tberofore, 
rrroneoiii tliit fevi r In nil lane* eliould be acted 
ainlnat In order Ihua l» Hiibdue the morbid atate of 
Lbo Iiallcut NcvcrthehHK It la of (he hlfthett linpon' 
ante that Hill phynh Ian be kept Informed of 
(bn tarlalile ((ni|K>ruliiru of Ihn blood 


la wound tofother wtth a titaat of carbon paper round 
a drum An In Ibe former apparatun, a atyla nutrta 
time. The apparatna Is dealing either tor 
of the drum (about AM milllmetera In perlphair) 
about 7 dayi or In 24 hoon. The paper Upe 
carbon should be eachaoimd after onth tnm. whl«b 
la a rerjr easy matter The dropping ot the bow oeeuia, 



to ait intaMid tdT a Vhfdn hintofy «f 


rordliis 






nndliiK-) are taken at ngiilar Inlerrsla, 

Kav Him or roiii ilDieii a day by a aenal 
llvi Iheriiioiiii tiir i7ila praillce obviously 
Urea no Inrorinatlon as to those latclUatloIll 
In (eniiK-ralure which may have occurred 
111 the meanlltnt and which, In same coaea, 

It would be desirable to know A proueas 
allowing this Important faidor In be rw 
iiirdiHl luiiiliiiiallv and atilninatlially Ihem 
Inr, 1« wnrtliy nl nulviraal ulleutlon A 
lirtn Ilf llerlln eunalructura, Mceara Hlomena 
A Hnlaki, have riaetitly iierfe(l(>d an ap- 
IMir Ilia in lilevlng IhiH rceiill 

Tlie apimratiui la baaed on a v*ry almple 
lirliii Ijdi vir the nitemtioii in Ilia elec¬ 
trical realalauin nl iilaliiiniii wire by variations In 
temiieruliire It iinnprlHea In addliiuu lu a loil uf 
plaMniim wire a Wheatatoue bridge and a aelf record 
Ing iiillllvnllmetcr 

The pinllnuin lull la either liitruducuU into aoino 
of the iHvltIna nf Hie body or flxetl nn the IkKiy A 
t'uitblo londnetur of Inw reslaiume iunneita (he coll 
with Ihii bridgi and millivoltnuter, which I'ccnrda 
any varlotinna In the riabilanuc of thi platinum 
wiro and aciordlngly the temiaTature of die body 

The (urrent r<-<|ulrad to fi«d the apiuirRlua la 8U|V 
piled by n uniall atomac ImUcry uf four volta, the 
gradual drop In tension living miniamaaliHl for In a 
simple manner by meuna of a li'sltng and regulating 
reslatance with «inrai> and tine adjiiatment Aa the 
iiorninl ningi nf the recording apparatus rnmpriaes 
Ihn Interval be¬ 
tween in dug amt 



Itroord obtained ullb lever ireunler, abotaing elbet •! 
tubriwullii IgnJtlu 

In accordance with (he rotation speed ot the drum, 
and takes place cither every 13 or every 3 minutes 
In order to allow for both speeda the appamtiii i-an 
be fitted wtth two drums, exi hanged against each 
other by n simple mnntpnlatlon The useful width 
of the imper tspe In thin laae Is about HO iDllllmeten 
1 0, aomowhat Iona than In lamnei Hon with tho former 
iy|k! This Is why the ono is generally used for 
accurate/sctentiac Inventigatious and lbo latter tor 
ordinary clinical apparatus 


Tho Ifnttcd Btntea Hydrogntphic Hurenu and Coaat 
ttiincy has charta of the Oroat Imkes and ihc Allan 
Ck and Pacific, conoln which are coniulted eagerly by 


the 

ilcrcd 


In deg 
curves I 
sro nf siiffli lent 
dial Ini I ness fur 
any iherapuuilial 
and su 1«n t Ifli 
purpose 

Tho sleitrical 
fevor roiurder lu 
p 0 n a i r u( ti>d In 
two different 

IJPfS 

In tho first 
type, the rotating 
■ oil of the mini 
vultnivler Is sus- 
iwoded from u 
strip of metal, 
Ihn curve being 
rot ordod on a 
liaper taiH) about 
4r> meters In 
Inngth which Is 
moved along by a 
cloi'liwork St a 
spend of 30 mllll- 
iiioters per hour 
The useful width 
of the tape Is 13U 
mllllniotera Be¬ 
low t h e paper 
taiie (here moves 
under the Billon 
of a cliH kwork 
an Inking rib¬ 
bon, over wklch 
oaclUatAM a point¬ 
er carrying nl Un 
end a runner 
The ptottlon of 


sertes of pointn 
than pr 0 d u c e d 
forms a distinct 
curve The clockwork should 
weok, a new paper roll being 



thoida, w3mM wrM 

foM AW 
itaw «i| 4 'mI 1 WAtor 

dllifiK ard IlMni bitit mm At drsM ,ME«b 
but ^ M «Awnnr prtdto hf 
■bnkbr, Ob tlM Orsut UkM kiwis tM 
pMUiou At wnckn am ettkrtkd wbli^ ^ 
Uln BWBy at doOiH |b Igdliw 

and wrw ThsW Is bs vkgM BBWHBiBty 
about OuBi ttoasursa. They wan kaoWB 
to exist lu the bolds ot tho aUpa, and bo 
man baa yet booB able t«i neotar tbom. 
Tbn stoamer “Pawabic," for Iturtanea, wbicb 
went down In lAke Huron IB a otorm In 
1866 carried wlib bar half a million dol¬ 
lars worth of copper from tba Labe Super¬ 
ior mlnea 'Knr three deradea expedltlona 
sought to find the wreck, and DnaBy it waa 
located about six miles southeast of Thunder Bay. 
Hut the wmk was In sneh deep water that only a 
lery small fraction nf hir cargo was ever recovarod 
Here Is a subnmrlno copper mine which might tempt 
the most udveiiturous eoiil to risk his life in galnlac. 

The chart of wrecks on the Great Lakes compiled 
ly the Hvdrngraphli Bureau and Coast Survey sbowa 
the relative depth of water and this simple nconf 
M s (be whole story of why oulerpiislng man hu not 
been able to rvcnier them Divers seeking iressuras 
In sunken vessels have learned that anything which 
lien mueh more than 100 feel deep la very dlOcuH, It 
nut abeolutt'ly Imimnslble to recover The praeanre 
of the wstur beyond tbaU depth becomn so great that 
diviqg suits are apt lo collapse and (rush the wearer 
We know from a study of the charts that hundreds 

_ _ ot ships leaded 

with trmwurm 
have sunk In wn 
ter ranging from 
100 to 360 font in 
depth and If dlv 
ing suits could bu 
Invented to with¬ 
stand the enor 
moua water prea- 
sure at tho low¬ 
est depth and 
enable the divar 
lo work easily, 
enormous for- 
tunes oenM be 
quickly made 
The whole his¬ 
tory of treasure 
huiiUot under 
tba wmtor boa 


fort to Plfht 
■gklnat tba pran- 
tura St grast 
dwChs. Ona him- 
dred faat balow 
tba skrtkoii of 
tba ask. Uw preA 
•UTS Is about fifty 
pounds to the 
■fiuAra Jscb Tba 
drdlnary diTing 
, ault of mbbdr- hi 
hr com- 
feTaasad. air, 

’’ ‘ 

ona Mndnst l^Bat 
tbjkdiWogaiK’h. 

I iteft .iraqlm^y 


Tho aacoiHl type lomiirlacs a loturj coll locntad 
briwean points, no llutt (he apiiaraius Is Insenslllvu 
to snv moderate owlllsilnim ulillu not rnqitirliig 
Boouratv borliontol adjastiumt luc rogisurlug tain 


Bttaki^tt^.^ 

a larga claai of adrsntnrers had bcrfi, praotinal maa 100-foot mark, kygf 
of bualneaa and sclenoe, who ord Jatoraotod la the "Pawabic’* wba ifw-Mg A lu imfea HaM% 
racovary of loat weaUb IbroUgh Imponrad uMboda ot Toledg, Oblo, waul fiawn to tospett 1L anfi 
deapaea dhrtng and wraeklBg, Thaas ebarta ora aimpla up dead The stsaner wn to a 
and uuliupraokivr to appearance, mlCbt anally be epproxlmatlng 2M fast *rwa qUmr 

nilstoken fqr ordinary const ehneta wHb bora opd frv years mol thy smbe fAtoi fip 

tiwre dots to topnnekl submerged ra^-«r rockA bfiH; 









BovaicKizzN uikium. 

la Um acootopanrini aagriTlni ii a d» 
Tto a< apt a< man partlcolarly for donih, 

but whMi la aiao appllmblfi tor mixing, ■tlrrtna, 
or ctanUag oar maUrial tor honaabold or eoUnary 



oomH-Bizna appautvi. 


pnrpoaen. The maeblne oomprlMa nn ApproxUnoWiy 
rootusnUu' roeoptacle A formed, bo«amr, with a 
curred bottom, mad an oatar uulna B, which acta aa 
a nupport for the recoptacle Tha and walla of thia 
mixing machine are provided with Journal bearlnga. 
In one of which a crank handle C ia anpported The 
other Journal oonalata of a aocket D, adapted to re- 
eelve one end ot a apirally curved atlrrer blade S 
The oppoalte end ot the atlrrer blade la formed with 
a threaded hub Into which an extenalon of the crank 
handle axla la ecrewed Secured to the atlrrer blado 
at aaeh end are a pair of outwardly projecting arma 
or ourved flngera f, the object ot which la to reach 
the material that la not properly ettrred and mixed by 
the main atlrrer blada In uaa aa the crank handle ia 
turned, the llngem tend to feed the material toward the 
oeater, ao that It la fully acted upon by the main 
blade We are infomied that In practice thia type 
of atlrrer kneada and miaow the dough tbordoghly end 
evenly In a comiiarativuly abort lime By holding the 
aUrrer blade end turnlna the crank to a reverae di¬ 
rection, the latter will be unecrewed from the hub 
■o that both the crank and the stirrer blade may be re¬ 
moved from the receptacK A patent on tbie mUlna 
merhanUm haa been grantad to Mr Sannor E, Bay of 


nanoTiB am lassie. 

In tbe Sonumyir Ahcuoam of November 14b, 1908, 
we pnbliahed a description of a uollapalbla itsp lad¬ 
der An improvement upon tbls form of ladder has 
recently been patented, which to provided with an 
uppar aectton that may bs removed and replaced with 
a iborier section, thus reducing the height of the 
ladder At shown In the accompanying engraving, 
the tedder conetota of the lower elde-ralto A, connected 
by means of alaeves witb tbe upper side-ralla B 
Tbe ladder to collapaed by swinging one side against 
tbe other, but normally tbe rails are held apart by 
Bteana of a diagonal brace, such aa ebown on the 
lower Motion of the ladder Tbe steps 0 of the lod- 



with bnakaU O, is Shidi ara Mots adapted to ea- 
gaga hlBfa ptes seeaisd to tba alda-nlla A. TUa 
aiot and pin eoraeoUoa pravidm tha neeeaaary play 
when the ladder ia eoUapaad. The pins on which tha 
■tepa ara Ungsd Ito at rlMit anglaa to tbe ralU A, 
aad In order that tha tread aurtace may bs bortoontel, 
the Btape are made of a lubatantlally wedge ebapa, 
aa Indicated la the lUuatraUoiu. The top or platform 
B ot the laddM to atao hinged to the ralto at the 
points ff, which He on an axis at right anglM to 
tbs mil B To support the ladder In ito normal la- 
ollned poalUon, two lags O are provided The legs 
are connected by the uiual links B to tbe ralto A, 
and at tha upper andi they have ext«»lon pieces that 
are blnied to the ralto B Whoa It to desired to 
ihortaa the ladder, thsM extension plecei with the 
upper ralto S an withdrawn from their sockets 
Then a top piece, such ee indicated In Fig 2, to ap¬ 
plied to the ladder, the four short logs of this place 
being Inaertad In the eteevee at the upper eude ot tbe 
rails A The lags O are now made fast to the ralto 
A by means of pins J, which paaa through them 
and also through tha legs ot the top piece To pre¬ 
vent the logs O from spreading too far they are re¬ 
tained by lueane of brace bars Jt The links B In 
this case arc unneoeaaary aad are folded upon them 
selves, aa indicated In Fig 2 Mr William J Blnn- 
deU Box 182, Brooklyn. N T. to the Inventor ot this 


ns 

thimteh tha duot O The lavaiitw ot tlila hnprovod 
water wbaM to Mr W P Spooner, Box I "Tim JKaiwa,'* 
Carlevale, BaOstebewan. Canada. 


fUMaiAirao siTta loi mulway gnns. 

In ordte to iMure the safety of can when round¬ 
ing corran, sad to prevent tbe tar wheel flanges from 
having undue frioUonnl engagement with thn nlla, 
a aafety mechanUm haa recently brnn luvunted, which 
is plcturnd In the eccompenylng engraving It con- 
slau of a central rail A, that ie supported on tho Uea 



A number of advantages are claimed for the wheel 
Illustrated herewith namely that It does not re¬ 
quire the use of danu. It regulates itself to thn rlie 
and fall ot the stream, ueea only the aurtace curient, 
to equipped with teatharing bladoa, and to provided 
with meaua lor preventing the iwrti from freexlng 
fast in TOld weather The water wheel to supported 
on pontoons, aa Indicated at A In the lUuairailon. 


MBTBOO or UTAniSO 0AM AT OVBTIfl. 

and to alrongly braecd by nicani of anchoring d» 
vices B, which are Imbedded in the ground end term- 
Innte In plates C Thu ubject ot iheee plates Is to 
prevent the anchoring dcvlct's from working upward. 
Thu llluetratlou shows a portion uf a car truik paa» 
lug over the rail A Thu axles ot thn truck am coa- 
neetod by means of uiixlllnry trusses />, below the 
malu Irusacs, on wbUli blocks h am supported Do- 
signed to travel ground these bloikH E are sndlcss 
chains A' fitted with rollers Thu rollers ore pressed 
by the bleaks E aguliist tbe guide rati A As the 
truck passes round a curve the rollers teud to keep 
It In place Ordinarily ibe forward wheel on the 
outside ot the curve' lends to bear against tbe rail, 
owing to tbe fact that It to rigidly ronnreted with Its 
mate on the other side of the curve, and henco It cannot 
ttavol faster than tbe latter Tbe resnll to tliai the 
flange on tbe outer wheel to subjc4lc-d to c onslderabli 
wear The centering device hors shown, however will 
prevunt tbe flange of the outer wheol from be. lug nn 
duly pressed agalnsl the rails The guide rail eurves 
to prevobl spreading of the ralto, and keo|« thu rare 
from leaving the track The Inventor to Ilobett Bol- 
den, of Pulga, (lal 


BOTBL ovum W BU L. 

Tho pontoon! are uonnected by meena of links or 
parallel arms B to a flxsd framework supported on 
plies driven Into tbe bed of tbe stream. Fig S abows 
the coiutructlon of the blades used on the wheel Tbe 
apokei ot the wheel are arranged In two pare! lei sots 
which arc bifurcated et their outer ends Tbe bladcw 
0 are Ringed to rods cemneettng thn parallel siiokes 
and have frue play In the bifurcated portlona This 
provides a very strong construction, and enables tbe 
blades to accommodate thenuelvoa to the rurreut so 
that there Is no lifting of ibe water as In an ordinary 
water wheel It will bs evldenl that as the water 
rtacf and falla, tha wheal will rite and fall with It 
so that the blades will always extend to a uniform 
depth Into the water However when the weter rieoe 
tbe enrfare current Is apt to be very awift, and It to 
neeeaaary to reduce the flow pset the wheel This to 
eflerted ee lollcrws Oh the mretrsam elds of Ibe 
slrurlure a wing a (Fig 2) to built out dlagoaBlIy 
Into the Hlrnam, so as to direert a large portion of the 
current between the pontoons and against tbs water 
whosL In this wing are a uumber of flood gates K 
connected by meani of ropes and pulleys to one of 
the pontucine A In such a way that as tba water rtoofi, 
ihe gates will open, permitllog tbe water to flow 
through them, aad thus cutting down tha current that 
■trikea the wheel To protect tbe parte In cold 
weather, a casing to bnUt over the wheel, at the top 
of which to a auctlOD ten F This to belted to tbe 
wheel aa shown In Fig ! Through a duet <7 a eurrent 
at warn air to conducted to tbe interior of the easing, 
and thanes to sucked out td the top of tbe casing by 
iStesni of tbs ten and deltversd through the pipe B 
aa tndtoatad by the arrow At tba np- and dewn- 
jtKMm sMea of the etslog. Hoods / ara plaesd, which 
Mwaiaae to tlia surtacc of the water, end prevnt the 


BAHAOB AlTABATn. 

A patent line roitnlly been granted upon a device 
for eeriiring a vibrator to iho band for applkstlon 
In Ibe oiieratlon of nmsMgi. The uiiparatiis muy be 
adjustable to adapt It for use by dllferont permns and 
may be Bi'iuri.ly clamped tu the hand, so aa to tin|iart 
to It the vibratory movement that la used In certain 
masMagn tnaluients Aa shown more jiarllcubirly In 
Fig i whb-h is a LrosH seellon of the device with 
the vibrator nuuoved IL lomiirlsea a jinddi-d luahlon 
A pnivlilod with two plates B and (' which terminals 
In horns E and F that lit the palm of thu hand These 
horns may b»i covoivU with slceveB K of rubber If 
desired Ihe plate C to fornietl with two lugs, between 
which to mounted a screw tj and the latter Is pro¬ 
vided with a knurled thumbplnui, whereby It may be 


















Sdenttfic Amerlcafi 

Th* »»lro.d. iMv. io»i «cot»l«a th« f«t STSSSt 

la naedad to not a mMUne to taka Uw ptooe of the cttit hi intorrapted th* 

b« 1 whu=b wn. «t « . cb«b up« 

without Uklo. th. r-ponlblllty from « ".S,S.T2 p * 

hto ■bouideio-o ■yrtom tbai wlU pertorm tlio tngl- from the tnln Hne At the nme tune toe te^ « 
oear'i work In cue of 

BD7 lepm on bli pert S a 

end mnke n record of au 

thU Upee no tbnt tho 

reepondlbilltr for tell | "^5v _fl -- U 

un on the pnrt of the {O/* ™ .. K 

eniltneer win be d«- ^ "I J I V 


tamed The plele B U fltted with » nut a thnt eo The mllmnde heve lorn i 

IMM the lerew, end u the eoriw le turned the ptattee le needed to not a maeh 

■re reletlvelx adjueted to brine the home cloeor or enslneer, but one which 

move them farther apart In Oita way the dovleo tho on*lncer without lal 

may be clamped on the band The cnablon how hto ihouldera—a eyatem 

ever, renders the device comfortable to the operator neer'i work In caae of 
J>rojeitlng from the forward end of the device la a any lapan on hto part 

bracket /. u Indicated In rig 3. to which the vibrator and make a record of 

meehantom to applied Fit I ahowa the preferred form thto topee eo that tho 

of vlbmlor, which hu a threaded stem that engaxea a respolwiblllty for fall 

eockot In the brathet 1 A locknut J eervu to mnke ure on the part of the 
the vlhrainr fut Thle type of vlhrslcr to aometimee enttneer win be de- 

equlpped with a hundh lU Indicated by dotted llnee, tected A ayetem of 

■o that It may be used without ntUihlnt It to the thto aort wu receni 
hand in aiiih a cane however varloui “applUatori' ly iutalled for pnr 


are aet ured to the threaded elem to take the place of poaea of eiperlment 

tho iiiHiratnrH hand KIr 3 ihowi another form of over a abort stretch of 

vibrator, whlih le featened to the braikut by means of the Erie Railroad from 

larcWH The Inventor of this uiasuRO apparatus Is Newark to South Pater 

John Bahatlno. Uroadway near Spruce Moriia Park son. The ayatem to 

New York Qdltd InRcnlnua to the 


ITBXIT iniOATOX FOX OAXA 

drublllty of havlni the Htreels announced by 
a cunaiib iioua mIrii In a street car hu often 


o elforta In this direction have to pruvidi 


fact that it Rives protac 
I Ion SRalnat broken 
rails M well u colli 
slon, and furthermore 


mot nith little surceu Quite recently when a device phone connection wblib 

uf this tyiMi WM nboul to be adopted on an Imitortant onablea the englnoer to 

city lino the objection ww raised that It would oh- communicate with ata 

Btruct and del met from advertlaementa placed In tha tion houaea alouR the 

inra This objection to overcome In the npparatua line when the train la 

shown In the armmpanylnR enRravInRS, which not brouRht to a atop for 

only announcea tho streets but also dlaplays advor- any rei 

Itoemcnla at the same time The Inventor hoiica that while II 

by making the device aelf itaylng m well as a con nlng at 

venlence to the puhlli. It will meet with better favor advantoi 

than street ludiraloni herotororc devised Th« prom phono a; 

Incnre of an advertisement placed where all eyes <au use 

would be concentrated upon It ahniild make this a icudurt 
monl valuable adverttolnR medium It la the In palcher 
venter H Idea to use a surteiwlon of ndverllsementH varioua 
BO that the display could he changed at aaih atreat charge 
with tho street number The sign display and slpect mn Ilona, 

Indicator to arruged to be hung at any soluble point trie-ally 
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while the train to run 
ning at full speed The 
ndvantngea of Ihla tele 
phone syateoi will be n| 



nXXIT IXSIOATOX FOX OAXg. 


In I lie car and Immediately after paaalng a street the there 

inerliunlam Is actuated to announco the next stre-ct lulls 

and display a fresh adverttoement This ihange to The 
clfected by monus of contact plates which arc sec ured luent 

CO the I roes wires supporting the trolley wire Tho dynai 

rontac t plate ongnges a spoke of a wheel, causing the aoppl 

latter to inako a quarter turn and momeotarll) close the e 

an electric circuit coming from the wire thnt supplies lamp 

current to light tho ccar This nionicntsry Impulse B w 

Hctustes a relay In the apparatus c-onUlnod within tha I on 

caae uf the Indicator, and by means of a amsll electric the d 
motor the weba on which the street numbers and 
algos are printed am turned to Ihn required degree -k. 


phone syatvm will be npprecluted by paseengenc who would bcc oxtingnished and tho ammeter would record 
cau uau It to comiiiuntcato wtih llieir bumei or to the time when the luturniptlon occurred The Held 

conduct bimlnaes while c-*» ntult nnd the train dla circuit to groundud In the locomotive at O and O' 

palcher Is enabled to come Into direct touch with the Uetwoon the flnlds and the ground O' to a knife switch 

varioua units along the line which nre under bln k mountetd on n third rail shoe S At the aide of each 

charge In Ihla ayatem tha track to dividend Into block blorJc extending for a distance say at flfty feet to a 

HaclIoDB, and Uie train ns It enters each block dec rail T (Fig S) WhciD the aboe A eugagea thto rail It 

tric-ally taata the block ahead to determine whether to lifted, opening the switch JT nnd Interrupting the 

ilnult of the fields through the IcKomollvo. However, 
the circuit ot tho fields would nut open unless there 
should happen to be a broken rail or a train in the 
next block 

Alongside the track are two linna, 0 and D, one of 
which la connected at Intervato with tho raila of the 
track while the other la connectod with the third rail 
eectluna T These lines (7 nnd 0 run to n station 
bouse where the c Ircult to completed Utrougb a switch 
that may b« opened by the engineer In charge of the 
houae whenever he ditalres to stop the trains along 
the ayatem under hto control The line C cmntalna a 
Hwltch a for each block section, which to held In closed 
lioeltlon against the tension of a spring by msana of an 
electro-magnet R' The latter to connected In aorlra 
with the rails of the track and to energlxed by a hot 
tery B at the oppoalto end of the block ayatem In caae 
ot a breakage In ono of the raila, or iheuld a switch 
he thrown open, the magnet A‘ would be de-energlaed, 
nxea imrmUtlng the switch a to opon and thereby break 

the field circuit of the dynamo on tho nppronching 
■ any ohstructlcui on the rails or whether the train with the consequent setting ot the brakeg aa 
■e broken described above Tho anme result would follow If the 

nccnmimnyluR disgrnma lUuatreti the equip- circuit through tho magnet « should be ahart-clrralted 

■cd rm llie locomotive there to a shunt wound by a train on the bloik At P (Ftg i) la a plug 

I driven by a small sleam tiirblna which to socket adapted to receive the telephone plug connoc- 

d with steam from the boiler In aorlss with tIon. The telephone circuit Is completed pnit the 

[nature 4 nf Ihla dynamo la an Inimndearent ewUches a through a coll R* Thto TMtotnnce permits 

r n recording Hinmetcr R, nnd an elcx-tro-mngnet the poaaoge of the alternating current ot the magneto 

ih serves normally to hold the arm of valve and telephone, but prevunts tho posaagn of the direct 


dynamo driven by a small sleam tiirhlne which to 
■uiiplled with steam from tho boiler In aorlss with 
the armature 4 nf ihla dynamo la an Inimndearent 
lamp L n recording amnietcr R, nnd an elcx-tro-mngnet 
R wbiih serves normally to hold the arm of valve 





on the return trip, Insieod of running the web forward 
for the whole round and then rewinding at the start¬ 
ing point the web may be arranged to bear the streets 
of the return trip Interspersed with tho streets of tha 
forward trip and a abutter may hi- employed to rover 
the street names of Ihe first part of the trip, exposing 
only those of the return trip The Inventor of thto 
rtreet indicator Is Mr 11 Alwtos, 114 Houtb lith 
Htreel, Bt Louts, Mo 

AX AVTOHATIC XAnWAT lAFXTT iTITXa. 

It to a comparatively slmpts matter to develop on 
obeolulely auloiuaitc railroad system in which tho en¬ 
gineer will be entirely disiionsed with and the trains 
will run under electrlisl control from tome central 
tontrolUng station The reason thto has not bsan 
done so tar, however la beenuso no entirely nntomntla 
engine t| as aafe aa one controlled by an engineer 
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y llliimlnntlni 11ii> iRrlniiii I 


‘ iinil IIIiimItriikI liy 

HI rniiliiiiin «re do- 
II in with Ihi *ld of 
iiiHi lurvi iMlf (OII4II 
imwR ihr nturk of j 
mid Hii lUnrniiiilily I 
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trt» futt m,) 

9thfim of tiu bud. Tbedt "bH^ 
sl^emT ward tba WblMti ot muy win 
iili to tiM ohlldmi ol mu ~ 

■w btbtr blab pbwM In tbi Ttotaltir o(| 
FMtn. 

atiU aaoUiir IntonaUiia nln U ol Uw 
•Millid Bd-Dalr (th« conTant), ud U 
Mdebod by u honri hard oUBbtoa along 


I IMMr It la nwly 


to tlM Kbaaatb, haTlng tla donblo rowaj 
o( aiz eolnuna «ach, bat widanod by cor 
Dor-bUaaton on both aldco and on both 
■torlaa Oa thia plataao tbara ara aoraral I 
plaoM of aaorifloa and a Una rlaw of 
Mount Hot to tha aoathwaot 
tha early blatory of Atra la hldOan In 
Um utatt of ramota aatlqnlty It 
probably tha capital ot Rdom Ita lint 
mention la in aatrad hlatory In II KInga 
M T, which raooida Ita conqoaat by Ama- 
olah In the ninth oantury B C Prom] 
In, 16 1. wo lean that it woa than, a 
TOO B C, bald by Moab It ia endantlyj 
ratarrad to in oareral praphatlc danuncla 


nUZnifMEWITH- 



Iltaral Aboat SOO B 0 it had coma Into 
poaaaaalon ot the warlike Nabataaona 
deaoendanta of Nabaloth the ctdeot oon 
ot labmaal, who made It their capital and 
It woa known to tha Qreeka aa Petra 


deocribea it at the and ot tha laat <.antury 
B 0, aa aloo did Pliny thr Roman 
writer In tha llrat cantniy ol our era 
A O 60 Aretoa IV King ot Petra had 


ta ratarrad to by St Paul In II Cor 
11 31 In lOS A O. In the reign of| 
Tralan, It paoaed under Roman rule 
BerWolaatlial hlatorlana In about the | 
fourth cantury mention It on a Chrlathm 
matropolla It continued populona and 
pmoperoua aa a trade depot until 
the beginning of the fourth centnry when 
tha cararaa routea from the north which 
hod for ao many umtorloa lad poat Itaj 
arched portal to tha Red Baa ' 
dlrarted to the Peralan Quit After 
It rapidly declined and It la not hoard 
of again until about A O 636 Bven ita 
eery Hfatanoa and alto ware forgotten 
until it woa Tiolted and identified by Seat 
aen In 1807, and ezplorad and deoirlbad 
by Burrkhardt In 1811 the latui gain¬ 
ing Boceoa to it an be alao did to Merca, | 
In the dloguloa of a Moolam pilgrim 


(Coaiiaacd /root pope gSt) 
a noted Lake direr, defined a dirlng anlt 
atrongthanad with metal ringa to aui 
the rubber agalnot the enorrooua c 
praoaura In thia ault Palky made a 
aupoe aaf ul exploration ot the ohlp but 
hla necoiid deacent hla ault collapaed and 


wreekem from planning further attempta 
on the immenge eargo of copper at tba| 
bottom ot the lako A iimoua dlrar of 
Oninth, Minn. If T Chalk by noma, 
Inrltad to go down, and to tempt hi 
make the renture fLSOO were oflUed 
batoro be went down and a wrltton 
prgulaa that he would got one4iaIf the 
not returne from the wreck In addition 
to thia hla life wan to be inonfed tar| 
fM 600 (or the banollt ot hla family 
oRar — an exaulnatlon of the loea-1 
UM and the depth ot the water, Chalk 


Igafytaatdapthato wUM 
dMra hdre dageabaed to laapeot wreehal 
•ad help to raopNr traaanraa aunt bei 




in C AutoBug^es 
^ideHasiest 


^HB enaleat ndmg vshidea on 
country roads are IH C Auto 
Bucgtea for these reasons 
High wheels protect occupante 
from jan when ffolnsovarrocka, clods or bumps. The same sise clod 
or obstruction of any kind natoiidly oSem more resistance to the low 
than to the high wheeL In plain language, the low wheels must jump 
over—the high triieels roll over. That’s one big advantage of high 
wheels. It means not only greater comfort bnt leas Jar and jolt to 
the working parts of cor. 

For Business and Pleasure 

this la the Ideal vehicle. Simplest to operate, costs less to keep than 
one horse, travels from 1 to 20 miles an hour over hills, through mud, 
snow, over any roads. Front wheals are 40 Inches high, rear wheela 
44 Inches Equipped with rotter bearings and solid rubber tlrm, 
Inches wide. 1 H C Auto Buggy wheels do not damage roads any more then 
the ordinary opnng wagon wheela Solid tires mem no punctures no “blow 
out,” no delays, noheavyfepalriagandreplaclngezpenae Pull elliptic eprlngi, 
36 inches long and 1^ Inchst wida, alao long wheal boas, add to euay nding 
qualltlea Send for proofs. Laara what other tsrmera think ot this cor See 
the International local agent, or oddrom ns tor further IntormaUon concerning 
this ear, and It you ate Intereatad In a light delivery wagon aak for Information 
on tha Intarnattonol Auto Wagon This vehicia has the eama teatmua of con- 
atruotion aa tha Auto Buggy and la eqnoBy afflcinnt In lu aervice 
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Sctontific AttMctean. 


ICimtinuid trom foge tm ) 
muit alM b« ■ccaptad wltb $, sllclit illow 
■tie* tor ex»«cer*tion 

In racvnt ytmn deep-water ialvafe ot 
treMure ibtpa ha* excited the cupidity ot 
dlven adTenturere, and bualnea* 

There la altogether too much wealt 
under the water to lull ua. Here la what | 
an expert diver and wrecker haa to aay 
on the subject 

■Wllhln arty mill 
there la wealth enough aunk In the ocean 
■and to alueli the United gtatoa 
ury All Iho iirivale Ireaaure ever 
in tlie earth w'uuld Iw a trifle by t 
ot It The bottoniH of both the Atlantlc.| 
and PailOt Oieana are veat treaaiire beda 
The man who can deviat a mean* of 
tmveraliig the ocean bottom mlghl 
ilOLketeller A voet amount of treaaure 
la aa accurately located aa the banka of 
Wall SIrett Any experh nti-d diver 
take Mill III B chart and lay hta fingvm 
III! mil line of iHUiiy Hjiota and aay 'Oo 
III l(iiii.ltiide Hi>and-ao lu a latitude 
iilile within liriy tei t, illvo deep and bring 
lip II furl mu tnily yon cunt dive deep 
eiiiiiiah A areat deal of thia triiaauTu la 
■ III ileiHHiU of n Cl III yeare Still more 
wont down Iwforc the daya of ocean 
lliu rri At one lime apecle wag Irane- 
pfirliil In inin-of war Oold duet and dla 
iiioiidH wire Hblpiieil from rolnea on 
rlikety aiboonerg for want ot better 
I raft ' 

In twenty yaara there wen nearly five 
tboueand wrecke on the Great lAkiia. Of| 
theae over one-ltfth or approximately 
thousand, wore total loasoi The total 
cargo lisMea on then 
mated at |l2,AtHi(Hin and much of It la I 
In Indeeiruitlble form of propert) 
tragedlea on the lakoa go back to IflHfl, 
when La Salle's iblp, the ‘arlffon," dis¬ 
appeared In Lake Huron with $I!i,000 In 
coin Baaldea the ' Pewablc " which went 
down wltb half a million dollara* 
of copper, the ateatnera ' R, O Cobum” 
and City of Ikitrolt' were loet off SagI 
naw flay to 1(171 and 1(173, with cargoes 
of copper aboard worth at least tKOQQOj 
each None ot this treaeure has been ro 
covered The atoanier "William Home," 
which eonk In 1396 off BwUbwah Point, 
laikn Michigan, carried to tba bottom 
|20,UU0 worth of steel billets, and the| 
Bteanier "Clarion ' loet In 1861 
Cleveland and Detroit, carried a deck 
load of new locomotives to the bottom. 
Iron and coal cargnea have been diatrlle 
uled freely nvur the bottom ot the Oreat 

lAkcH and some day the miners ot 

ores e<|iilp|ied with Improved diving] 

drees, may recover good-slxod fortunes 
from Ihe bottom of thii lakes. 

Lake Huron le ron*ldercd the great) 

Scene of tn-asiirc hunting, and It la cc 

mimly spoken of In Ihe lumber esmpi 
•The Isika of Sunken Treaeure* ' T 
reason for Ihl* Is that hath In tho early 

lumbering days 


) shlpi>ed lu tho numerous lumber 

camps In small vessels, and literally 
ana of these were lost All of this no 
lies somewhnm at the bottom of Ihe lake 
for the treasure hunter to find 
Among the many Important wrecks of I 
treasure iblps which are partially orj 
exactly located on tho charts of the gov 
eminent, nientl)ui should be made of tho 
Paclfl) Mall steamship ‘Oniden Uate, 
Bunk near Manzanllln, Mexico with 
8600,000 In gold coin and holllon and 
the Klondike steamer "Islander," aunk 
off Douglas Island, Alo'ika with 1176 
In gold dust The grealest prise of all 
sunken lressures~lf sll Is true which 
history records—Is the Spuileh galleon 
whleh went down livu miles off Uxard 
Point on the Cornish edast In 1784 
186,000 000 in gold The Spanish flagship 
“San Pedro was another rich prixe, | 
carrying to the bottom of Ciimana 
Vaoentla, tiooootto and the ship ”Cen 
tnil American” went down off Havana i 
with a ghnllar amount In gold Tbe| 
atsgjnahlp "Lexington " which went do 
Id Long Island Bound was reported 


CatHllac once more 
proves UseH mosi 
econ omica l car 

ReoiarkaUe record wbraitted hy 75 CadilUc “Thirty" ownen in 
New York metiopofatan fhatnet who have driven their ctfa 
396,864 milea at a total cost for mec h amcal repain of 
$ 33 Jt, averagbg 71 cents per car. 


,Mtt aaataa laHwr W, h. IM*. 

I atgr/iatfiray. 'ff 


*Ii “ r- 

OuM^'sMka^’fRSKtln device fw L gsr. 
OurlH* ud sM, nwiUwd, W W TMx 


Equivxlmi to 16 time* iRamd OiA 
world—191,114 miles—al a total lepair 
cuatulfll 211 

That II the imatiiig rMord rcvmled Iw 
•uiiiun juic lomuUcd Iroin (he expert 
•ni-ci of 7S CadillM! "Thiny" ownen 
in New Vorfc City and nelnliy 

ft li douhi/ol If th* enure hlwory of 
travel and imnaportatlaa-itaiD, electnc 
- wa cm* ^ pan«*l 


The 75 ownen went their aenniatt 
waya with their 75 Cadillac *‘Tlurty** 
can, each without reiertnee to tha 

'They took no apeeial preaudoiu, kail 
drove where they pleated, when they 
pleued, how they pleated | whlmut lha 
•lighteit Idea that their, eapeiieoca was to 
be made a matter of reeorcL 
At tho rIoM of 1909 atatbtlei were 
ntllcclrd and compiled from (ha ugned 
KttemeoU nl the 75 uaen. 


gatolina ronaimptioa tor the touring can 
waa one gnilon fn CKh IS milea ot navel 


an avtiin of I7U milea for each g 
of gatolin* and 200 m ‘ ' 

of Old Soma ui 
mile* for each ga 
figurta filtt given 



The higheat Individual repair ehaig* 
for the year waa that of on* liter, whoae 
ear loit him—for apeeial teatona which 
did not reflect upon the conatrucrian b 

any way—fllO, th '- " — 

being 9,000 muet. 

Eleven of the othert expended during 
Ihe year from 25 centa to 50 coma. Th* 
avenge dialanc* traveled waa },11t ndtea 
per cor, yet the average repau espente 
wu left than 71 centa per ear 


r of wotfcintnahip and correct align. 
meat. Abo that ncccarity for npaln la 
thn reaolt of poor dcrign, Inaccuracy of 
worfcmanahip, Ul-littliig ud bcoricctly 
tli|md porta. 

Ay«ar or moia ago they mved before 
the Royal Automoode Cluo of London 
that three C ndl ll aca could be tom downi 
nil the porta thrown b a ptlci a portion 
of theta pnrta diicardcd and new onet 
nihalJtuttd, and thn three cara buJtl up 
again from the heap of parU to nm with 
abaolute awnctnen and without to much 

For thia the CarilUne wm awanled the 
Dewar Trophy 


(.■uiXIBX an-tnO lid tad n 
l^niklu vaaarl & r fbiximw 

pUaft^^Miwd. 1L Kremay 



maicr nopoition of nanntial paru thaa 
tho** of aay other tar In th* wmd—finer 


^AERONAUTICS*' 


'AERONAUTICS.* ITTi It 


WHAT WE lO-NOW WE 10 IT 



NOW RWAPYI 

THE FOURTH DIMENSION 

SIMPLY EXPLAINED 

W ITH. Ajr nrrmo wur ioin arr 
HENRY R MANNING 

PbbMT of hUkoMlita, Brmva lUmriv 

Priet, $1,30 ntt, 200 pagm U b atra t ad 

^ ^ J A A.^ *4A*eS!!tggtat wH 

heanmUi mmum. wn. ptMAad b the tSSL *1 the SabUe A—jrm. A**i«irihm 

■ochsam war arooiad ■ lha bb)acl *< the FamA Pmedta ifat k aatMi aMNfcbln 
enliKt, b pnnaiDi in, Aa MN madhghMi af *■ 24» aagya whhhetm M b ham aD 
paDof A* wetU. 

oua ntOM YOim BOOKMtAUR OR fWW 

NUNN k COMPANTy hcvy 311 BkvMhnijy NEW TOSK 




■Rctrlo fu 

Bertrir ft 
r« 

iMcohrlP kflr.... .*. 

UcelrtMl MiiwcttAR pl«c A M IMr 
■itelTicil rMunifr, M. P* Nurtim 
■iMi^ t««tbw «pp«r*lM. k J *kRfeM- 
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D» 9 M«WBaFUd(aMi?^V 


&S; ttr S; 


A SUBSTnvra for a costly tool 

..gw Itff 


VEHICLES OF THE AIR 


BiiilM'. 4 c 

Hmr MT«MT UAnW 


Aeroplanes^^otors 

**CflBn7Hc AasoriiAn 

G>iicrete 

Reiiiforced Concrete 

ANI»- 

Concrete Boilding Bloclu 


■b^ along o«r two ooaata and Oraat 
tniHB eoDld ba nuadod iBdaflaltotr 
Soma ot tba treaaara haa b»ao raoorarad 
■uoh aa tba beaaa o( gold loat in th< 
Bpanlah ataaibahlp Mercadaa aoiili 
naar tba Canair Ulanda, bat tn moat 
ouaa verr little t( anr ot tba money baa 
aver been brought up by dlvera 

Thera have been atrenuoni afforta made 
to aalrage ttaeoe known wreika and in 
renton hava been buay for halt a t»n 
tury devUlng moani ot getting at tba 
wealth loot under the aater Th al i 
minium dWIng suit that reaamblpe an 
dent armor with articulated Jointn at 
the ahoulderi kneea and hlpa la ona of 
the new Inmitlona deelgned to make 
deep^ea diving practical With ihia 
armored ault dlvera aapart to reach a 
depth ot S&O feet without expel tenting 
any great dllBculty In roatating the preo- 
Bure The proHare of water do the Jotnta 
of Ihia armored diving dreoa woa eo great 
that boll baarlngi of harder material than 
alumlninm were found nccewiary The 
aluminium ault protecta the diver from 
the water preoeore and at groat doptha 
the armor la ao light In weight that a 
man ran walk around eaaily with It on 
In addition to the articulated armor ault 
the diver li | rovided with on In ricato 
ayetem at hooka operated by the handi 
from the loelde oo that hie work cat 
be perform I Mlthout expoeing any pert 
ot tl e body The diver la | rovided Ith 
a telephone a headlight and an anar- 
alue which reglatere the amount of air 
aent down tl r lugh the breathing t b* 
:The wreel ere from above caa tbua tell 
at all tlmoa the conditl in of the div r 

The arlenca of ealvaga aa oondui ted by 
modem wrecking companlea In the rale 
Ing of ahipa la a matter totally otuide 
of that of ralatng aunken treoauree The 
ahipa laden with their treaaurea have 
for the moat part been In the water bo 
long that to ralaa them by compreaecl 
air would be Impoealbla Tlelr rotten 
decki and tlmbori would explode and 
bnrat aaunder long before aoffleient air 
could iM pumped Into them t ralae tl em 
from their muddy beda Conouquently 
the salvage of treoaure-laden ahipe of the 
past la purely a matter of deepwea diving 
The diver who ran go down tl e deepest 
and remain there the longeat la the one 
who will receive the gratoat reward for 
his venture 

Sven with a diving drees that will pro¬ 
tect the diver from the great water pres- 
■ure and with oil the equlpmenta of 
lights hooka telephone end elrn-gfater 
log device the men who desoenda to 
great depths must encounter other perils 
of a blood curdling nature Rotting decka 
and Umbers may set a trap fOr him 
through which he may tall to hla death 
Long tunnela through deserted cabins 
and hulls fliird with floating ohjecto mav 
tangle up hla tube through whirh freeh 
sir reaches him and within a space of 
a few minutes death by sufforatlon fol 
lowe Thera are grlaly wolvee of 
ocean to encounter In some eeaa veritable 
man eaUng aharka and other death-deal-1 
Ing moniters of the deep A alngle false 
etep may precipitate death and yet time 
la precious and speed of action must be 
Bttelned Dark loneaome hulls miut be 
examined Intricate rablha broken Into 
and not InfiwquenUy the golden treasures 
must ba dng out of the sand and mnd 
Into which they have burled themaelvea 
Altogether It U a greweome experience 
and one that keeps the etrongeet mani 
nervM a tingle There are few fights 
whleh can equal the Interior of a sunken 
■bip whose rlbe have been rotting be¬ 
neath the eeean a waves for a century or 


The Car That Captured 
The Country 


Tlw Ofudma l ai tone of you know 
h two yean itm demand hat pown fma ehme 
dm praeal yew Al wndmat adentana- 
tbat oompared wgh the Ovedand 

An Enticing Story 


Bodwg to 20 000 cart—oig orden for 
aoMr boranfo dmre wat never a car 


Smplicity 


A ncy ol a Joke N WBjt-who 

tao^bubujaiMaMBjdwN cal y^iiiiiit wi^cig 

dm woodwfJ at hiiA m Iwe ynn to 

e woedilr Mia ouaMkiil h2 mo 000 
How Im epwm Iicimm . ■apinyi 4000 
n>-d>q» SOMleaikoleutomebla parihy to 
■pplytiietaDratOTniaeA. 

Youdsatkeow dw ben diom wain can ■*! 
yo kaow the ea wkn b a two mi Bm— bw 
aepeaed a bma dwn ei dm whole mk ai dm 

Co»t Cut 20 Per Cent 


, TbakaylodmOnrhad. anauodaigmcMbaa 
, b^^Ui^y aeHilof^^Fot dm eody^ Ovi rieeJ^ 


Onriaxh 20pareml OmUad Ma<M 38 oaUo 
iaitlOOOBaw k a enaadnably bean dma tbe 
$1 2M Ovmland Ian year Pawar 23 bowpewer 
SOmiUmibaar 

A 40 botw|iowar OwdaMi tba year mOa for 


A 40 hotwiiowar UwriaMl dm ymr mlb for 
81 2S0 Aed far $1 500 • dm Omdaad-aaa 
M dm aqaal of any 83 000 car 
No oibrr makm nmnpit to prawhn dmOenlmd 


of urn once—w bne u ntracUrc n powerful 
Got OrwiMd cm baa m>n ood loom, kU fro. 

IStoSOodim. Tho 4000 OreXA told Ian 
yw brouelaiiaaRhn far Ibayem—bdan tbayow 
<va«d^20000e«. 

Get the Whole Story 

AB dui woedrrfil noty n lold m a book Saod 
■bon'IuitHuSbSa^tat^ Yao^n^know^A^ban 

I F A. BAaiCXn SdaaMaaaoar Cl 

TMS WBXYMVEIILAND COMPAMY 

TOLEDO OMO 


r Made hi 
Six Slylna of Body 


The Scientific American Boy 

By A. RUSSELL BOND 

hu Jut becB reported u OM of the boob at prooent MMt h danud at 

The New York Pabhe Libraiy, Circulation Department 
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The iron on your anvil tells the story 
ol the coal on your torge 

B ERHAPS you haven’t realized how much quick work and a gomi job 
depend on the quality of coal yim use. But you do appreciate a 
good, hot, steady fire. 

Blacksmiths who have looked into the question and experimented 
have found that a high-grade coal especially adapted for smithing purposes 
is a wonderful saver of time, and remarkably increases die quality of 
work. They have found that 



Webster Smithing Coat 

18 distinctly snpenor to ordinary smithinjr coal for forge use 
because: 

It IS practically free from sulphur, fuses iron or 
steel quickly and insures a fimi weld. Welding is 
impiossible uitli sulphurous ctral. 

It 18 free from dirt or slate. In other words, 
WEBSTER SMITHING COAL is /uu- io„l, high 
in hcat-produciiig efficiency. It ignites quickly anti 
burns long w'lth an intense, steady heat. 

WEBSTER SMITHING COAL has given 
such giK)d results that big shops all oier tlie coun¬ 
try are using it e\clusi\cly These are the shops 
that turn out a maximum amount of work, and 
are winning reputations for qualiti? and thor¬ 
oughness. 

WEBSTER SMITHINCJ CX)AL is mined from 
one basin m (fimbria Comm. IVnnsvhania, and 
runs w'holly uniform It is sold b> hnai dealers 
all o\cr the country, ^oiirs can supply it If he 
won’t, wTite us, and wt’II quote you prices for direct 
shipment in carload lots Let us liear from you 

PENNSYLVANIA COAL & 
COKE COMPANY 

T. H. WATWNS, Rerelver 

WHITEHALL BUILDING, NEW YORK 

IMIM. Ml MflJi surd nutadtlplili, LnS Hilt MMk| 









































































































































A POPULAR ILLUSTRATED WEEKLY OF THE WORLD'S PROGRESS 
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TUi Tlnr b takni at the bew lookleg eft. It ehawii elgbt la-leeh aed four 4 7 iurli rbiw trained direetlj ahead Thb la the Brat ahip to cairjr twelve IH-indi 
gone and she b the Hoet powerfal retnel In eewnilSMlon at the prrNent time. 


THI aiSHTT ABMaxnrr or m nv IBUILUB BIXADVOPOHT “llIirAI OX&AII [See page 840 ] 
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A TRIUMPH OF MOOXBH BTXAM BHaiHXERIHO 

A \tOS(; lliH Iiiun> brilltnnf aui iinwii of tha 
nlt-Btii liirhliii- iiuiii guriMaaoa (hn nnulta 
«hlih havp iM'On obtninrd rI tha Klfly ninth 
fhri>cl powor houBi vlilrh miorntoH tho 
hoRvy Hprvhu of I ho Now York Subway lion by tho 
Intnidui lion of a low iiroHaure tnrhlno botwoon tho 
low iiroHKiira ayllndir ixhaiut and tho londoiiHor not 
only baa tho output of tho proaont roclpro<a)lng an 
fine baan dnublad, but tharo hau b<un mada imMlbla 
an InrrraRo of naarly I no iiar n iit In tha amnonilt. 
raparlty of tha whole idani 

In a iwani laaiie of lha B<ir>(Titi( Amkriiax we 
gave a preliminary BtRtoniMil of tha truly raniarkablo 
work whl<h la being dona at thU atatlon At that 
time one of tha turblnaa wan In plata and tha tisla 
had not bean earriad to full lomplatlon In lha In¬ 
terim, more complata data hate b<>en aaeitrad, and at 
the lout martInR of the Aniarhaii 8o(i<ly of Met haul- 
ral Knalneera a paper waa alven by H ti Stott Super 
Intendant of Motive 1‘nwar of the Intarhoroiigh Com¬ 
pany, and T S rigott, In which a vrrv (ompletc atatn- 
meut of tho liuttollatlon and He reaulta waa madu 
pilblir 

During 190g It bacanta apiiarent that the rapidly 
Inrreaaing intffle In the Hubway would render It necee- 
■ary to proilde additional (tower fur tha winter of 
11109 lllltl Tha lunln imwer plant (onalBted of nine 
T niiO-kllowatt tniaxlmum rating i eomiiound CorllBa 
englnea and Ihrai I 2ri0kllnwatl turbine uiiIIh for light¬ 
ing and algnal purttoepa Of lhaee englnaa and gen- 
iralor uiilta the aulliora of the paper any 'In general 
they are the innal aatlHfailorv large nnita ever ballt, 
aa five yeara’ exiurlinie with Iham ban proved" 

In considering the problem of eceurlng an addi¬ 
tional Bupply of (lowir eleitrli IrBiiemlHnlnn of power 
from a hydreiille plant waa rejietad lieiauao of tho 
high eoel of a double tranamleelon Hue from tha near 
eat uviillalile wnter imwir and the liniMsalbimy of 
gelling reliable aervlee 

The gna angina, It will aiirprlae many of our raad- 
era to barn whlli offering the hlglieat tlierraodynamle 
atnrUniy would have coat al leaat Ti per rent more 
than on ordinary elram tiirliliia plant and Us main 
tenance and operation aeroutil would have bean from 
four to ten tlmea greeter 
The altarnallvo of building more recIproeatlng en 
glnea of the tyiie already Inalalled waa rejceled (In 
aplte of their mcHt aatlafaelory performance \ beeanaa 
of the high drat coal and the aniall range of eeonomi 
ral operation tbitwea-n T um and II inei kllowatlaV, 
the water rate rlalng very rapldlv hevoiid Iheae llmlla 
Aa bidwem the Installation of high prenaiiri’ and 
low praaaurp Inrblnea, It was found that by rembln 
Ing a low pretaaure turbine with the present engine 
at least S |« r rent higher offleleney would be aeeun-d 
than wllli a high preaaure turhliie unit alone, and It 
waa finally deeldeel lei place an order for one 7 r.fltV- 
kllowall fmaxlmum rating) lurbino nnll aliiei> by 
tills means "the enmiianv would nut only gat an In 
rraaaa of Inn |m r e-ent In eapaelty of the combined 
engine and turbine' “but at the same time give the 
engines a new leane of life by bringing them up to a 
tbarmal etnelaney lilghir Ilian that obtained by any 
other type of eieuni plant 

The net reaulta uliialmd with thla first Inaltlla 
tion are anminarlxid us follow k An Ineraaae 
of 100 per cent In marlrauin caputliy of (ilani, 
an increeao of U6 (ler imt In ee-onomicnl capacity 
of plant, a anvlng of approxlmatelv g'l par cant of 
the eonelanaed aleam- for retnm to tlie boilers, an 
average Improvoninnt In neonomy of 11 per cent over 


lha bent high pntMure turbine reaulte, an average Im- 
(ireivement In economy of sn per cont (between the 
llmlla of 7.000 kUowatIa and 15.000 kllowatti) over 
the reaulta obtained by the engine units alone, and 
lastly, an average unit thermal efflclency between the 
limits of ri.oOO kllnwalta and 1','00 kilowatts of 20 8 
per rout 

Tlioaii nwulta are avirely entitled to he conaldered 
aa conatllnllng tha lov praeaura tnrhtna one Of the 
groatoat (rlnmpha of inmlarn ataam engineering 

AH AKZBICAH GIBRAITAH 

K KY west, by virtue of Iih geogmphlral poal 
lion Rtanda In the eunm strategic relation 
to the (Inir of Mexico and the Caribbean 
Sea as does Olbraltar to the Medltorraneau, 
unit ItH naval and military tmicortanre, which have 
ulwaya been rcMognlxud bavi bit a gmatly inereaaed by 
the reaulta of llin lato 8|>antsh war and the eonalrac 
tinn by the TTnltad Btatoi government of tha Panama 
Canal The (raiiBformatlon of Kay West Into a groat 
naval and military ntallon which aliall rival In im- 
jinrlanra the forlTcs'S of (lihrallar la advocated at 
cnnslderabla length In an artlclo by Commudoro W H 
lleelilir n B .\, Cntumandanl of the Seventh Naval 
District which apiioara In the March number of the 
Journal of the MtlUary Service Inatiliitlon The first 
part of the Commodore's (laper la devoted to an urg¬ 
ent (ilea for the more eninplete eooperatlon of the 
army and navy foriee Tho army and navy should Im 
as Intimately eonuected aa are the navy and the ma¬ 
rine eorpB, and this connection ahonld Inc hide, oa tar 
as poaelhia both tlio persoDnel and material Quits 
and ammunition ahonld bn of the same gem ral type, 
with the latter Inlerrhangaablr and aupiillea and 
stores should all be of one atandard It la admitted 
that close rc-lBtluiia between tho army and navy would 
be puhjeet to certain llmitatlonn, but (he Commodore 
iirgys that It la cwoentlal that the coast artlllnry corpi 
and the navy aluvuid he Intimately Assoc latnd for the 
c flic lent defense of ovir seaboard There should be a 
definitely aeelgned portion of the navy to act as Navy- 
Cuast-Defenders, and In this class should be Included 
second class battleships or older battlnsblps, tho 
smaller tor|>edo boats aroula, aubmarlncs, mine-lay 
Ing vessels and tugs. "Thflr ro-oporatlon In the de¬ 
fense of nny particular naval base should be definitely 
nrrangod in time of peace and thoy ahonld maneuver 
ttnd drill now, under the command of a designated 
ofllc'er of (he coast defense service, whether he be an 
army or a naval ollleer " 

In his proposal to make of Key West an Impregna¬ 
ble Olbraltar, It la pointed out that the present de¬ 
fenses al Fort Taylor are Inadequate for the reason 
that Iwitleahlpa ran Ilo at tho ontranec buoy seven 
miles sciulh of Fort Taylor, beyond the range of the 
12 Inch rifle mortars, and destroy Key West from that 
point without lieing exposed to any danger the re¬ 
maining velocltlcn of projectiles from (be direct firing 
Id-Inch and 12Inch guns being Insufficient to (lene- 
Irate the armor of any baltleahlp, whereas three same 
isllber guna on a batileahlp could she'll tho city of Key 
West and completely destroy It 

Thla consIderaMon brings the Commodore lo his 
novel proiiosal for rendering Key Wewt lm[ireguabIo 
lie points ont ihut In place of high hills or a bugo 
rock as at Qlbrallar, for the mounting of coast defense 
guns Key West Harbor, (wiutyfivo rone's In length. 
Is sheltered on the north by a line of low reefs and 
shoals which form a cninphlo protection on that side, 
■while seven mllee lo the south of this line them Is 
n parallel lino of eontern shoala, some of which are 
serarely awash at low tide and none more than eight 
fool above high woler To build forts on these outer 
reefs would bn so coolly that It could scan ely be con- 
side red. but Commodoro Dechler proposes to take our 
monitors and older battleahliia which have posoed 
their period of ueefulneas on the high seas, mount 
them In selected positione upon thene reefs, and utilise 
them an iiermancut turret forts Thus, for luatanen, 
selecting the shoal known na Hack Key where there 
Is a small natural harbor, he would lighten the old 
monitor "Amphitrlte' by the removal of her propel- 
ling engines, haul her Into the harbor, bnlld around 
(he vessel a dyke of piling, rock, and riprap, and then 
nil In (be a(>ace between the Inner ftK-n of the dyke 
and I be ship with material hydraulically dredged and 
deposliid He eailmatea that the work wonld not 
coat more than 150,000, and be claims that the oeo- 
roaat detensea would tbns be tnrreoaed by n donble- 
turreted fort rontalning four lO-luek breeoh-Ioadlng 
rules and provided with admirable protection. The 
viials of tbe fort, that to the ammunition rooms, tur¬ 
ret turning gear ole. would be protected not only 
by the armor of the ship but also by many feet of tho 
Inc losing earth and riprap The deck of the monitor 
would bp about eight feet above mean low water, and 
the riprap would be carried up the slophtg face and 
over on board, leaving only the turrets and super 
siructuro exposed 

The abtp SB tbua imbedded would fumieb, nye the 
Commodore, a complete, modem double-tumded tbrt. 


with avoir neceaiary feature to operato the gm^ MUI 
with quartern for the oflleera and men at the garrl- 
eoD, and moreover, tbe entire coat of the IntaUMIOM 
would be leea than tbe coot of maldulnlng nuch a abi^ 
In tho navy tor one year The monltdra "MlaMono- 
mah," "Terror,” and 'Puritan" could bo Inatallsd 
upon the adjareut roefs, ard tbe range of (he sixteen 
ID-Inch and 12inch guns of these forts would com¬ 
mand a large part of the Stralla of Florida, and eape- 
clally that part which Is nand by wnatbonnd reaaeto 
isnlerlng the Gulf of Alexlco which navigate close to 
the Florida reefs to avoid the strong current of the 
Gulf Btmam Inctdentally. It may be raenlloued that 
tho dyke would bo extended In each case to form u 
aniall harbor of refugee for torpedo hoots and sub- 
maiinee Keferrlng to tbo proiioscd Island fortifica¬ 
tions for the defense) of the entrances of the Chewapeake 
It to suggested that It would bo a great economy If 
oun of our old battleehlpw aiich as the “Oregon" were 
iiacwl an a central point about which the Island could 
be bnllt 

Now, It la a queatlnu of great inUreat and of un- 
quentlonable momont, whether thla very novel pro¬ 
posal of the Commodore doew not provide an oppor¬ 
tunity to greatly lengthen the ueeful life of the bab 
lleehip In view of their enormoue and rapidly 
growing first cost the rapidity with which thesa 
instnimeniR of war depredate In military value la 
Bomethlng appalllug In a few yeara after their com¬ 
pletion they are unfit to He In the first line of battle. 
In ten years time they are becoming olwnlete, and in 
fiflecn years' time they miiel b« relegated to tho lim¬ 
ited rdle of coast defense The depreciation Is not in 
the gune and armor but In the motive power, apeed, 
and roa! eapadty Many of Iheee ohsolesccnt ihips. 
hecauae of thoir powerful armor and armament, wonld 
bo perfnclly well able to stand up In the first fight¬ 
ing line. It they only posseased the requlalte apeed 
and maneuvering quality, and if It should bn found 
practicable to ntillxo them in tho way auggnaled by 
Commodore Beehler, their poworfnl guns and heavy 
protection would render them moat formidable when 
mounted aa part of the permanent tortlficatlnna of 
our aea-coaat defenses. Thla auggratlon Is certain to 
excito a widespread Interest, and wo commend it for 
dUcuealon in onr columns by that large and ever¬ 
growing circle of onr readers who follow closely thca 
ilivelopmont of naval and military material 

FAUIBAXI niOET IIZAB HIW TORZ 

A viator lotub pai'i-han succeeded ust 
week in getting the bund which he la re- 
qnlred to put up In case he file! roduced to 
26,000 for one week, end on Friday, March 
11th, he made two exhiblilon fllghlR at tbs racn 
track near Jamah a, I, T, before some 200 Invited 
guests Wilbur Wright and bis lawyers were Inter- 
eetod spectators as It waa thouglil that M Paulhau 
would attumiit to fly with hla verlhal rudder tied or 
else without using the Htalilllzing flaps or sllemns 
There wss an 8 to 10-mlle breexo blowing, and by 
Hlartlng against the wind Panlhan loft the ground 
nfier a run of about 75 tcet. He rose rapidly, and In 
the roursa of the two circuits of the track, made In 
2 44, he reached a height of 75 to 100 feet The bi¬ 
plane flew well and was not atfccted apprei lably by tho 
wind Despite the sharp turns the machine did not 
tip Very much in making them It aiipeared to rock 
and plt(h slightly, but was always under perfect con¬ 
trol Tbe deacent was made rapidly and at an anglo 
of about 20 degrees M Paulhan mads two more clr- 
fulta In 2 minutes and 38 secends. 


TXOFKT rOI 1910. 

T he third annual competition for the handsome 
trophy given In 1907 to the Aero Club of 
America by tbe publUbers of the BciKRTirio 
Awesk-aiv Is now open to all aviators. As 
aviation baa at lost reached a stage where crow^ouii- 
try filgbti af a eonilderabls dlitance are being made. It 
bai been decided la award the trophy for lOtO to tbo 
aviator who makes the longest cross-eountcy Bight In 
excess of 50 miles, which has been fixed as the alni- 
mnm distance A round trip flight of 35 milea each 
way will also fulfill tbs conditions. The flight may 
be made at any point in the United Bjatei that la con¬ 
venient for tbs aviator, who moat notify the Aero Club 
of America or tbe BriKNTirio Amiskaii a anfflcleiit 
time in advance to allow of tbe eendlng of a repra- 
eentative of the elnb to oflcially obeenre It The odm- 
ppillion to international, and foreign aviators are In¬ 
vited to compete (or the trophy whenever ocqaalon 
allows. 

The dates of the international halloeo and aero¬ 


plane races for the Bennett trophtoa hava ban Bgod 
by the Aero Chib of Anertea. Tbs banooa noa Kill 
be held at St. Louis ou October ITlb, gad tbg aeroptano 
race above tbe Hempataad, L. I, plalaf (probably) 
on October 33nd. Fl^ are alia oa toot to hold 1^ 
aviathro meeta at Baa ^tonto, Teaat, In April, at At- 
lantio aty. N. J. Ip fnly, and a«BOxaitoI m <)etob«r. 



Makch i(>, ifUiA 

CNCmCfcKlNO. 

Vh« OBlUd WatM armr hu noentlr adopted a 
oaw t^pe of macblne gua vhlob can be carried by 
one man, white dwo euch guns with a full eqaTpment 
of itandi and ammunition can be packed upon a mule 
The new weapon can be fired from ibe shoulder The 
barrels are carried In dupllcata, and can be rapidly 
chanaed when they become heated from contlnnoiis 
Srlng 

b a reoant communication to Flight on the relative 
military value of aeroplanes and alrahlpe, Col Capper 
of the British army believes that the Improved aero¬ 
plane will have the dirigible at Its mercy He pre¬ 
dicts that the future aeroplane will be able to ascend 
to heights of 10,000 feet and over, from which It will 
swoop down and destroy the more slowly moving 
dirigibles below 

no Mew Bawen Railroad has proposed to the city 
of Boston to enter Into the Joint construi thin of a 
tupnel between the North and Bouth stations In that 
city They offer to spend $10,000,000 on the <-onstrur- 
tlon of the tunnel whhh la to be electrically oinir 
ated, provided the city will bear the expense of $10,- 
000,000, which it Is estimated will be the coat of the 
pnrohase of the necessary land 

One of Ihe moat remarkable foaturea of the New 
York Publh Library, now slowly Dealing completion, 
will be the huge stack room, Uo feet wide, JUO feot 
long and 60 feet In height, containing aeven tiora of 
stacks The metal work of the atacka alone welgha 
about 3,000 tons, and recently, In cwtlmailng for the 
imlnllng contract It was found that merely to |taaa 
once through the inultlliidlnuiis nests of alacks It 
would be necessary to cover seven mllce of distance 

Tbs last annual report uu the shooting In the Brit 
tsh navy shows that the itercentoge of hits Ui rounds 
fired during I'lOU was 6-1117 In lOU'i It was JO 03, 
111 11106, 14 60, III 1H07 10 81, and In lOOH, 08 Id Thu 
hlgnlllcanie of thcae figures will bo evident when It Is 
stated that In 1807 the slse of the targit whs griatly 
rcduci'd, the number of bits In that year being conse¬ 
quently only slightly greater than In the year pre¬ 
ceding 

The plaolng of a large order by the Admiralty for 
liquid fml has led to exaggerated statements In the 
London Rxpreaa to the cffeit that the British navy 
contemplates the practically uxilusivc usi of oil fuel 
There Is no Initli whatever In Oils aialenienl A few 
hundred tons of oil will be tarried In future battle- 
sbl|si as au auxiliary to coal und oil will tonllnuu 
to be usod as fuel la certain tlasses of torpedo bouts 
Crust Britain posaesaea no aueb extensive oil fields ns 
would warrant a drastic change of this character 

A poeral sobema fur constructing a north break 
water to the entrance of the Panama Canal has been 
approved, and the preparatory work Is being done 
Tbe breakwater will protect shipping In the harbor 
at Colon, and will ahslter vessels which are making 
the north entrance to the canal from the violent 
‘northers' which prevail from Cktober to January 
There will bo two Jetihw of rock, which will extend 
from Toro and Manxanlllo points until they reach 
depths of water of 48 and 44 feet, reipecllvely 

Some Iqlndloiotu itatements were nude recently 
by Representative Rainey about the new 14 Inch coast 
defenso gun, which is undergoing test at Sandy Hook, 
III the course of which he spoke of the gun as having 
‘burst’ on trial As a matter of fact, the gun has 
shown excellent reauUs, and given much satisfaction 
to the army men The accident, which was a trivial 
one, consisted In the breaking of a part of the 
mechanism of the disappearing carriage, which de¬ 
layed the teats only a few days, and was quickly made 
good 

It la now offlclally stated by tbe Pennsylvania Rail¬ 
road Company that the four tubes under the Htat 
River and the elaeiric service as for oa Jamaica will 
be placiid In operation on May lOth. The trains will 
ran, under a flve-mlnute headway, from the new ter 
mlnsl at Thliiy-tblnl Street to Jamaica wlthcmi n 
■tw. In 18 mlnutao. The main yard, station, and ofllces 
on Long Island wUl be built at Jamaica, where $J OOfl - 
000 will be cgpended for Ibis pnrpone The tunnels 
to New Jffaer will be In operation by July 1st, and 



Ameiic&iv 

ELECTRICITY 

In on article in I.A Revue Klectrlquo, on the effect 
of bigfa temperature on lasulatlng materials used In 
dyDamo«lectiio machinery II was pointed out that 
cotton does not show any Injury when exposed to 
temperatures below lOB deg C, but tbat at 116 deg C 
It begins to deteriorate and above 123 degrees It 
rapidly dlalntegratea 

The reputation for efficiency of the New York tele¬ 
phone seivlce has spread all over the world In Paris 
the servile has been so imor of Into that (he sub 
scrlbers have organlxed to demand Improvemi uts. 
Quite recently the MlnletOro do Pontes el des Ti li 
grapbea of France applied to the vIrn-presIdenL of 
the New York Telephone (Company, asking If he would 
lie willing to train olx telephone offiilals frum Paris 
In the various niethiHts employed In New York The 
request nas glailly acceded to 

An offioe was rei-enlly opened In Chit ago by the 
Tnlepoet Company whieb employs the imlany r.ipid 
telegraph systeiii As deserlbed some years ago In 
the SiiKRTii'K AtuatHAR. a perforated paper tape la 
used, by which the signals are transmitted over tbe 
line at high speed To avoid the overlapping of sue 
cesalvo slgnala bcoauac of the line capacity, each 
signal Is made up of a positive Impulsu followed by 
a negative Impulse At the reeolving station the mee 
sage Is recorded on a ehemlcally preimred tape 

A raoent uuintier of the Rlmlrh Railway Journal 
(lescrlhes brlelly a peiullar eleitrh liKiiiiiothe iiued 
for canal haulage near Bremen The locomotive runs 
on a quay, whbb has to be kept clear fbr Ibe passage 
of drays In order to aeciiru the requisite weight for 
adhesion, the lot nmol Ive ie built In the form of two 
liiierled Us coniieited at the lop with n girder The 
width of eaili base Is only 28 Indies and so Ihe dri\ 
Ing motor hud to be pluied In the iip|sr part of tbe 
ell ml lire The lueoniotlvt liius slraddliui Itii IraWi 
und <HU travel up and down the quay without dls- 
Inrhlng the trmks, whhh i>aiw betwein ihe U's and 
under the ronnedlng girder 

A special type of motor has been built for n Hrlllsh 
liuwder failury in which prwaulluns have been taken 
lo render the iiiotor llame proof and explosion proof 
1he motor cast la very strongly built, so that It will 
stand exploaiou of dual or gases which might find 
I heir wsy Into it The Joints of the motor ivse are 
puked wllh hemp rope dippeil In tar Ilits tsdug cun 
sldered mon* durable than rtihher at high tempera 
lures Ihe bearings arc also spictullv iiaiked to pn 
vent Ihi ceiapi of hut gas In lasu of ixploalou within 
the motor No ventllutlon for tbo Interior of tlx 
mulur la provided, but the cosing is formed wllh 
(orrugsthms which furulBh a largo cooling surface 

In ths discussion which followed the rending of a 
itaper on underground conduit construction for large 
IranHmiHslon syslems before the American Inslltute 
of Kledrlial hnglnecrs In ( bit ago the following llIus 
I ration was glvio to point out tho advantages of con 
Crete over tile because of Its lower thermal londuc 
tlvlly and Its betloi heat rcslatnncc A biirn-ont 
iM'curred lu a I OuitOOU circular mil 230-vnli lahle 
le the middle of a 9-duct outlet from a manhole 
On examination It was found that tho conductor had 
Isen camplehly cunsuniod, but the conereli woh 
liiirned In only n quailei of an Inch while tbo rabies 
In the ducts atiuve and Iwlow showed not the slightest 
liiJiiD Had I lie hem used Instead of concrete, the 
heat dflveloiied would have biwiii sufflclenl to damogi' 
Ihe condutl very serloiiHly 

The nswal gun failory el Washington, D C Is 
equipped with six cranes fiiiir liO tun i ranes on thi 
first track, a 110-toii crane nii tin next tnuk above 
and a 3(>()-tan rraun on Ihe third track wliieh Is 160 
feet abcivH Ihe ground Hour 1 lie trn< k Is l•UO feet Icing 
running the full length of the gun faclury The 
shrink pit Is located at one end of the shop making 
it a dlfflriill matter lo cnil a eerlnln crane Aecord 
Ingly an animnclatur ayslem haa been installcul on 
each crane with u push button for each crane lm«ted 
on a board close to the pit These butUins are lijn- 
nee led lo the annunciator In the crane cab bj light 
trolley wires strung along the web of tbe I beam that 
supports the crones In this way either crane enn 
be called by pushing Ihe biilton If the crone Is busy 
the call will show on Ihe onnunrlator 

The Tevy first day of the Inauguration of letter tele¬ 
grams proved the Success nf this method of cummunh 
cation and gave promise c f a great future The prln 
elpal business was done bnlweon tbo largo commercial 
rnnlcra, such as New York, Boston, Chicago. Ht Louis 
and New Orleans By this system a 60-word message 
may be sent at night at tho price of the ordinary in- 
word measago At the roccivliig end the inesaagp le 
drpoalted In tbo ncaresl post office for delivery by tliu 
first morning mall Thus the wires are kept as busy 
at night as In the daytime A great deal can be said 
In fitly words, so that qnite a lengthy message ran 
now be sent to dUtani polnta In less lime and cost than 
linrmariy 


236 

SCIENCE. 

On Karoh Oth Vtisuvins euddonly became active 
again There woe a cunllnuous eruption for twenty 
four hours of red hot stones and oaheH, accompanied 
by Internal detonations Several ilasnriw oiwued, from 
which gna and lava emerged In great qicantllles 

Prot Wllhalm Tnbert bos been appointed director 
of the Central Inatltuto tor Meteorology and Ueodynam 
IcB at Vienna, succeeding the into Prof Josef Marla 
I*erntor As director of this InHtliutlou hiv Is the olB 
cinl head of mataorologv In Austria 

Or. Falls Bsnar of Vienna haa completed the great 
treatise on metearologlcal optics begun by the late 
Fruf J M Pernter In 1902, about two-thirds of which 
had buen published up lo tho time of Pernters death 
111 1908 It Is the only extensive modern work on this 
Hubjec I 

The commlsilon appointed to examine tlie Is<Bulng 
Tower uf Plsn has n imrlid ihat It LIcInkH Its fuuiidn 
Huns may need slrengtlic ning A spring exists under 
tho tower, the water of uhkh Is raised by steam pumps 
fur the use of a local factory As the bed of the spring 
Is emptied. It Is feared, a siibsldcace of the ground on 
which tbe campanile stands will follow 

Dr Barman O, Bompna, director uf toe American 
Muioum of Natural History annoiincc-s that up to lost 
August, at least, V Sleffaniwon and H M Anderaon, 
Ihe iniiseiim H Arctic explorers were safe A lettar 
from Mr Hteffanssun, from Herschel Island In the 
Arctic Oeean dated August 11th 1909 has bc«n re¬ 
ceived telling of the Hdvniituree and sue ceases of the 
parlj 

The task which tbe American south polar expediticm 
had set Itself lo iierfurm In the cipliilun uf BIr Hrneat 

ognlxed Innsmucb as uo one had ever landed In tbe 
place whore tho exploring party purposed to land In¬ 
deed no one had over seen land there although there 
waa an Ice cliff 160 feel high which was called land 
Still, Americans might find land In tbat locality 

Dr La Fagnajs recommends a process of disinfection 
which constsis In blowing upon the contaminated sur¬ 
faces a current of air boated to a very high tempera 
ture (6U0 to 900 deg 7 ) This process may be aiv 
plied not only wltbln buildings, but also to Ibe sur¬ 
face of streets, yards, etc The apparatus U heated 
by petroleum and la very simple This procees not 
only destroys disease germs but It Is very efficacious 
Hgalnst fleas and other vermin 

Kuhns has devised a process tor tbe manufacture of 
sulphuric Rc Id baaed upon the employment of the ultra¬ 
violet rays einlitod by mercury vapor lamps. A mix 
lure of air and eulphnrons acid gns Is Introduced Into 
a lower, lined with lead. Into which water U Injected 
In fine Jels Under the Influence of the ultro-violet 
radiation nf lamps In the tower, the sulphuroni odd 
Is entirely converted Into sulphuric acid Beverol tow ’ 
ers are coiinedud together The $treugth of tbe snl 
phiirlc add solution obtained In the first tower can 
be Inc reased by spraying It Instead of water. Into the 
Hc-coiid tower In like manner, Ihe prodnet of the sec¬ 
ond tower Is sprsvnd Into >lie third, and so on In the 
Inst tower bowcvir pure water Is again used as soon 
BK any sulphurous udd appears In Ihe escaping gases 

The Zeppelin North Polar Explorallnn I'ommlttee 
met n-ccnlly under the Prealilenry of Prlni'e Henry of 
Pnissla roiint Zeppelin, Prof llergestll and Prof Le 
wald were among those preeenl The committee dis- 
ciiseed the programme for the Hummer's work which 
win be. devoted to H preliminary eX|tPilltlon for the pur 
iwse of studying he cnnclltloiis The government will 
he asked for the use of the i xplorliig vi-ssil “Poseidon ’ 
for Hlioul iwn luiiiilhs The ixiH'dltlnn will slsrl for 
Spltrbc rgiii Julv iHt on an i xeurslon hichiik r, and there 
will transfer lo the I'nw Idem A NorweglRn he 
Hteaiiier »lll Ih iiHcd for llii purpOM of foreliig an en 
trance Into Ihe imlar hn and the expedition will re- 
lurn at tho end of August Apimrently no Blrahlp will 
bo taken for summer use 

For onos the bacteriologists and hyglonlsta, who 
usually apiMcar lo delight in alarming llmid folk an 
iiounte a discovery which will reaRRore thoec iM’rRone 
who are afraid lo eal gmirn cegetablce Maiuiii lliougbl 
Ihat he' had dlecnvered soli mlciuhcH In (he Inlerior 
of vegelahlu stalks Prom this discovery resulted Ihe 
condemnation of eowHge rsrme and, Indeed, of all 
market gardening as It Is ordinarily practised, with 
tho employment nf manuru Fortunately this opinion 
liBH nol iRceii shared by all boctorioInglstR. fn order 
to solve this problem which Is so Important from the 
hygienic point of view, Romllugor and Nourl have 
iiicdi rtsken a ecrlcs of experiments. In which (her cn 
deavored, by every possible means, to Infcel plants 
with mlcTobes In every rose however, thi'y found It 
Impossible to obtain colonies of mlcroheic from the 
Interior imrls of the plants thus infected Hence they 
conclude that the microbes In Ihc eoll do not i>eno- 
• rate Into the Interior of plants, but rimain enllroly 
upon the surface 
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nw Auonunt At Hom in asboao 

TIIK ‘nAUHRLK N(l. 3” AKHDrUANE. 

A noteworthy aeroplane m far aa actual Ilyins la 
concerned la the “HodduLk No J of Mesara McCurdy 
and Haldwln, who aro aUU worklus with Ui Bell naar 
Badderk, Nova Hcotlo. Aa our phuiogropha abow, thla 
biplane la an eacellenl flyer It haa made a conalder 
able number of more or leae lengthy fllKbtH wbovo 
the Ire of l^ke Uraa d'Or, lu u number of which poo- 
aeiigem were taken 

The piancH of the M<< uivly and Baldwin maehina 


by f) feet In alu) They 
are binged near their 
front edgea, and rocked 
ia the uaual manner by 
meaiui of a fork fitting 
around the avlalor'a 
eboiildera The burlaon- 
tal rudder cunilata of 
two HuperiKW'd eurfoiee 
spaced 30 Inihes apart, 
and mounted 13 feet In 
front of the front edge 
of the main aurfaeea 
The aurfaiea of this rud¬ 
der are 12 feet by 28 
Inches In alie A biplane 


planes being the same sloe 

oa thorn which form tho This wnr Uplatw bM im 

front rudder Thla tall li 

mounted it feet from the rear edge of tho main 
planei. Tha horlnontal and vertical niddera are oper 
ated by a wheel In the aamc way aa on the Curtloa 
biplane In other worda, a puth forward or a pull 
backward on the wheel diretta tho ma<hlno downward 
or upward Turning tho wheel to the right or left 
oleera the moohine tidewaya. 

The motive power of thla biplaue la a d-cylinder 
Klrkbgm automobile motor of iO hone-power It la 
water cooled and dovelopa lu rated power at 1,400 
K.P M , at 2,000 R P M It devolops 48 horae-power 


The radiator la novel, conalstlng of thirty flattened 
tubes 7Vi foet long by 3 inches wide by 8/88 inch 
thick These tubes are curved from front to rear In 
the same manner on the main pUnce, and luflleient 
lift U obtained to aupport the weight of tho radiator 
and water carried The motor Is geared to a aingle 
T foot 8-Inch propeller having a 6 foot pitch, by menna 
of a chain, the rallo being 3 to 0 The thrust obtalnad 
Is suflirlent to drive the machinn at a speed of over 
40 miles an boar 

The rblet features of Meaem McCurdy and Bald- 



IV Herring Biplane, ikowing novel atnUllilnt flni. 

O nnr fauam, mch ss foot epmilon of the horisonul rudder, Oiir fur will 
A ohld Wiiad uf wherio, me. 

Wins biplane am the ua« of a comparatively heavy 
Oiyllnder autoraoblie motor and the flttlng to the 
machine of a biplane tall of the same shapv and alio 
as the horlaontal rudder The 8-cvUnder motor haw 
been found siuierlor to >he 4-cyllndor for automobile 
work, but this la the flrat aeroplane, so tar as we 
know, to be fitted with thla type of motor The motor 
is placed low down upon the lower plane In order to 
keep the center of gratify low while the propeller 
is mounted higher up, so that the i-cnter of thrust 
shall bo as near as pooslblo to tho center of resistance 


of the aeroplane. The nenal three-wheel ebafeala, flrat 
noad by the Aerial Upertmant AModnttoa. of which 
UeMra. MoCardy and Baldwin were mwibera, la fltted 
to the maohlna. 

After making numerous aatUfactory flights above 
the frosen eurtnee of the lake, Ueasra. Baldwin and 
McCurdy were vUlted on the Sib Instant by Malor 
Munaell of Ottawa* who represented the mUltary de¬ 
partment of Canada. The two tnventora made Are 
exhibition flights tor this oflioer, nnd flnally he eoo- 
■ented to make a flight aa poaaengar with Mr lle- 
Cnrdy A very wUlifae- 
tory flight of eeveral mln- 
utee' dnratlon waa made. 
Meeata. HoCurdy and Bald¬ 
win mada a nnmber of 
fll^ta laat amnmar and 
fan In Canada, and the 
Canadian govenunent la 
very much IntereMed In 
their machine, and will 
doabtleos eventuaUy pur¬ 
chase one for military 
use The noteworthy 
point about this machine 
la that Its makai* have 
bntit It sqfflclenlly large 
to carry a weighty and re¬ 
liable motor, and there Is 
little doubt that the ma¬ 
chine Is capable of mak¬ 
ing extended flights with¬ 
out diabmlty 

THE NKW HRSUWa BfltiASC, 

Tbs boat constmotad 
aeroplane on sshlbitlon at 
•tietnuvavewshnity, the Booton show, OS noted 

in previous iasoea of this 
Journal, was the new biplane of A. M Herrtna The 
photograph of this machine, reproduced above, wu 
taken at the time of the trial flight on March 111, and it 
gives a very good Idea of the biplane's novel features. 
The spread of the planes Is about 28 feel, and tha fore- 
and-aft width abont 4 feet, the total supporting snrfaca 
being 230 square feel. A 3I>-hOTse-power Curtiss motor 
Is mounted upon the lower plane at the rear, and car¬ 
ries upon Its crankshaft a 4bladed 6-faot propeller 
of O-tool pitch, designed by Mr Herring. The total 
(Coefinued on page gfe.) 
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1111S1S* TO OUTB 

avMi US ios TU 

ttimu wAxas lo*- 

tlT. 

Work OB tha OaUdcUl 
WBtar aopply, whii.h will 
proTlde Now York with 
flTO hnndrad mlllloa gal- 
luw ot water dall7> >■ 
maklns ateadr prosreaa, 
ai will be evident from 
tbe lUnatratlona of tbli 
work wbich are herewltb 
presented Brleflr lUted, 
the scheme conalata of tbe 
oonstmctlon ot a large 
reservoir In the Bsopos 
watershed In the CaUkllU, 
with a storage oapadtr of 
117 billion gsUons and an 
aqneduet 81% miles In 
length for eonveylng the 
water to the New York dtp 
line Tbe Asbokan reaer* 
voir, as It Is called, will 
snppip the city with 850 
million gallons dally In 
addition to the 17E mill¬ 
ion gallons now available 
In tbe reservoirs of the 
Croton watershed As the 
future needs of the city 
demand It, reservoirs will 



Preaeat eoHdltloB of OliYa Bridge dam as viewed from north hank. 


b<! built la the Rondout 
and Hihnbarle wati'rehede 
adJoInluR tbe ISBopua Vsl 
lo> and from three three 
datna It will be possl 
ble til draw uiiinrli nl wa 
lir for thL full lapailiy of 
GUU nilllluii gallouM dally 
of the tieH uqiieduit Tin 
latter PHRWH tlmnitch the 



ibo Aabokan naervolr, a 
portion of the water 
stored therein will bs 
available for delivery 
tbrougli the now aqurduit 
to the new ( rntoti dam 
The work la to be com 
IiIpIimI by Prbruary, Itl'i 
Tbe Olive Urldgo dam 
which will create the 
Asbokan reservoir, Is a 
liiigH Hlrurture with a 
maximum height from the 
lowest foundation of 240 
fpol and a width along 
the crest of 4 830 feet 
The reniral itorllon Imme¬ 
diately above the river Is 
built uf I yi lo|ieau mason¬ 
ry and extruda for 1 OoO 



Pladag steel relnfareeaisnt for the eoaerote sijafMiiwt. 
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ftH I III nlillli Till ii-Ht of llir ilnni inimluin of u 
ri'iilnil iniiHonr]' coio wull bdiI iiireriill) liilil iiml rulliil 
oarth In nilrtMlnii lo Iho main ilani Ihiro nn- iwo 
(mtIih of I mlmnkmi nig kno«n an the Ilpniir Kill anil 
hfuiliy illkiH tliii former ixlenilliiK for It HI fiet 
and the lalUT for 2 2IM) feet In iiddlllon lo Iheae 
MorkH till II Ih a WBKti mil I loo fi • l In !■ iikIIi and 
a dlililliiK diki and inlr J Joi) fn i Ioiib Tak> n allo- 
g< till r llie niHHonry mid inrdiworkK lo i ■“iwary lo 
eloMi ilii iiilliy di inrHHloim and ralHe ilie water to 
tin diglnil In Itflit Iiiiasiin dn and oii> lialf iiilleN In 


Sclentilic AnMrloail 

had been reaehed. a largo mlvort, 36 feet wido by 40 
fiel hiRh, of HUflliliint aiae to takv rare of any poaalblo 
llooda cumins down toe valley, waa formed In the 
wall of Ibe dam Aa soon as the vertical walls had 
been earrled up a sulllrlont heiRhl to accommodate 
I he river, the latter waa diverted through the culvert 
and (he R-fool pipes were romoved Some Interostlng 
work waa done In building the roof of the tunnel, a 
aeries of framed steel brackets or eautllevam being 
placed on eai'h aide of the opening, from which the 
wooden forma for the arch of the tunnel wore sus- 
in-nded Tbeu as the masonry waa laid, a series of 


above moan sea leveL Its thteknasg tgk 

at tbs ereat, tu magtaugt thldi|M al'Ute baas about 
300 feat, and tbs madoott work wUI oontalh SSLm 
cubic yarda of material. Tbs naxUnom wldtl^of Mb 
earth-anibeore-wall Wings of ths dsm will bs about 
300 feet, thslr top width, about 34 feet, and the total 
quantity of embankilient wUI bs about 3,000,000 cubic 
yarda The elevation of the dischnrge will be 600 
feet above tide level. 

The Beaver Kill dikes, which have a toUI length of 
abont 2JI miles, will have a maximam height of abont 
110 feet above the original aurface, and they will con- 



CrowHieetlon of the Hndaon Hirer near Cornwall, showing how the Cataklll water snppiy will be earrled under the river In a preaante tnasel in the 
solid mik 1,000 feet below tide level 


Tho accompanying photography for which we are 
Indebted to the Ma< Arthur Brothers Comiiaay, who 
have contracted to build the main dams of the AabO' 
kan reservoir for over twelve and a half million dol 
lars serve to llliwirale the ibaractor of the work 
The earliest of the oiwratlons consisted In providing 
a bypass In the form of two 8 foot steel pipes fur carry 
Ing the flow of the Gsopua Creek past the dam during 
the work of eximatlon, and the construction of the 
masonry up to the level of the river When this level 


h<avy steel I beams were placed transversely lo the 
axis of the tunnel from which the forms with their 
super Ini umbent load of masonry were suspended by 
vertUal lie-rods To facilitate tho flow of the water, 
the wooden forms will be left In place until the dam 
Is completed Then the flow will be diverted, and 
the tunnel will be Blled In with maaonry When Ibis 
Is completed, the fliling of the reservoir will take 
place 

Tho top of the Olive Bridge dam will be 610 feet 


tain about 5 000,000 cubic yarda Like the earthen 
portions of the Olive Bridge dam, they will be built 
with a concrete core wall The reservoir will be di¬ 
vided by a dike Into two basins This dike will have 
a length of I lOi) feet, and tho dividing weir will have 
the same length 

It will be readily seen from these figures that the 
Aabokau works are on an Immcnae scale They In 
volve over J,IHIO,000 cubic yards of earth and 426,000 
(Contis acd on pope J^U ) 



VaUey ot ike Jlaapw Itam la Isregreuad with Mvar flawiaf tkrNfh ooagJrtMl psftlpg tt teaponrr (gagolv 
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L nrr Importut ou* wu racMtlr d«cldnd br the 
Coart of the Oenhu Umpire, Pint Civil Ben- 
1, 10 whlrb the rigbU of Anerlcmn imtenteee In Qer 
UI17 nre defined The facte In the caee are briefij 


The National Caih Reglater Company of Berlin, a 
Ufflited liability company Incorporated under the Oer- 
man law, la the owner of throe German patenta. In 
Germany the patentee most work an Invention within 
three yeara from the date of publlcathm That term 
had expired for all four patent! Proceedlnie were In 
Btltated by Bchubort ft Baiter Machine Work* in the 
Imperial Patent Oflice to revoke these patents on tho 
•roimd that they had not been worked to an adequate 
axtent In Germany, and that In all their essential parts 
the cash reglatera protected by the patents were manu- 
fkotured by the National Cash Rnalster Company of 
Dayton, Ohio, and were Imported from the United 
Slatas Into Oermapy In Its defense the National 
Cash Raclater Company of Berlin stated that one Oer- 
maa patent had lew worked In Berlin, and that this 
patent was In substantial aftreement with the Ameri¬ 
can patent covering the Identical points of invention, 
that the other three patents ware not worked in the 
GermAn Umpire, but that Ihclr revocation would not 
serve any public interest The Imperial Patent Otfice 
revoked all tour patenls, argnlng that the one patent 
which was worked In Germany was not Identical with 
the American patent cited by the defendant 
The National Cash Register Company appealed from 
tbe deelslon of the German Patent Ofilco on the ground 
that the German Patent Oflii-e erred In holding that 
the German patent alleged to be Identical with the 
American patent was not worked In Germany, and 
■till setting up the old defense that the revocation of 
tbe remaining three patenta would not further public 
Intereat Pending (ho appeal tho National Cwb Reg- 
lator Company of Berlin changed Ita firm name ao 
that It read National Regtalrlerkaaaen-Geaellachaft mlt 
bepchraenkter Haflung All four patent! were asalgned 
by thla now company to tbe National Cash Register 
Company of -Dayton, Ohio, so that the patents no 
lofigCT belonged to a German but to an Amurlcan firm 
Pending the appeal, one tiateni became void for fail¬ 
ure' to pay the aUnual tax, and another patent was 
abandoned There remained for consideration tbe 
validity of the Germau patent whUh was worked and 
wbith was alleged to be identbal with the American 
intent, and another German patent which was not 
worked The National Cash Register (’uuiinny of Dsy 
Ion, Ohio, on petition wss permitted to Interplesd as 
a party to the suit In place of the German company 
because it was tbe asslgner of the patonl lights 
The first question which came up before tho court 
was whether tbe American company conld be permit¬ 
ted to act as the defendant un apiieal In view of the 
fact that the German comiumy bad been the defendant 
when tbe action was brought before (he Gorman Fat 
ent Otfice The point depended upon an Interpreta 
tion of Section 2fin of the German CIvU Code The 
Supremo Court decided that It was not a violation of 
that section of the Civil Code to substitute the Amerl 
can company for the German company as defendant 
Tho forfeiture of the pateots Involved a consideration 
of the treaty of February 23rd 1V08 between the Oor 
man Umpire and the United States of America relat 
ln| to the mutual protection of Industrial property 
Tt0it treaty became a Oermau law on August Ist, 1909, 
and affected the iwtents eblch bad been amlgned to 
the American company The treaty provided In sub¬ 
stance that the Americap patents of Germans and the 
Gepaan patents of Americans wtre to be restricted In 
tbflr respective countries only so fur as they were re- 
Billeted by ths opposite contracting party’s lawp The 
OehnaB patsnt law compels the working of patents In 
tbf Oennan Umpire on pain of forfeiture wltbln three 
years. On the other hand, there la no law In the 
United Itatea to ornupel the working of patmata The 
coyrt tterofora Itolda that the treaty exempts Ameri 
cap oitthena fronHh* obligation of working their Qer- 
nu^fgiaiiti 10. Oenaony beoauae German oltlians are 
ndf.soUbUMd to work thalr American patenta In the 
Uitfiad StttM Hence, beoauae the pateOti tor which 
tortMtarg waa damanded were the property ol an 
AoiMoan oompatiy, the dsclalon of tbe German Batent 
Ofilitpi was nverpad- 



lagton The artiole la elaborately Utustratsd. Ex 
tracts from aAdaviU sutonltted la the case of Wright 
vs Paulhan, as well aa Judge Hand's dsclslon, are 
given in this decision the Farman, Bldrlot, and 
Wright machines are considered from tbe patent law 
yer'i standpoint The Berlin correspondent of ibu 
SrirnTii'K. AmcaicAif writes a fascinating article on 
the number of partlolee projected by cathodes It 
seems almost Incredible that Invisible partlclps smaller 
even than atoms can be counted, and yet In this arti 
cle the method of ao doing Is described I'rof K 
Svehia points out the dlBinfecUng qualities of a sad 
Iron The powerful passenger and freight locomotives 
of the Mallet type recently bnlU for tbe Atchison To- 
I>eka and Banta Fe Railway are described W P 
Ureapers article on the artificial silk Industry Is con 
tinuud P H Cowell writes on Uallcys comet as 
seen from the earth He gives a table of ecliptic co- 
ordlnatua In two decimal places at Intervals of tour 
days through an arc extending from one end to the 
other of the lalug neluM of Its orbit, aa well Sc a 
diagram giving the poaltlon of the earth for six days 
In May, alao the poaltlon of the comet on twenty 
seven days measured from perihelion pamage lu daya 
Borne novel toys are described and lllualrated 


A German south iMlar expedition has boon virtually 
arranged by Lieut Fllchner of the General Hiaff, un 
der the auspices of the Geographical Society Lieut 
Fllchner announced at a meeting of the society that 
the expedition would start in October of this year If 
tbe nocesaary funds wore forthcoming 
Tho plan Is to send a vessel with provisions over tho 
route followed by LleuI Bhackleton and form a depot 
at about the halfway point to Bhackleton's winter 
headquarters The regular expedition would start 
later from Weddell Land on the opposite side of tbe 
pole and make a dash airnss with the dcimt ss objei 
live 

Dr Penc k, chairman of tho Geographical Society an 
uounced that an anonymous donor had given |7E,CKM) 
toward defraying tho coat of the expedition, and Lieut, 
Fllchner had promiaea of a further lloOlHI It was 
hotted,, he said, that they would be able to send out two 
vessels In order to save time 
l-leut Fllchner Is an explorer of experience He was 
one of the first to reach Lhaasa, Tlbel, and In I9nj and 
19<IG he explored Tiirkestau and Persia 


The LIDS of Hedlaan. 

An Iniervating and Informative popular lectiin upon 
the wanders of radium was recently delivered before 
tbe members of tbe Authors’ Club In London by Sir 
William Ramsay, KCB lu describing the wonders 
of this element the eminent chemlet lunfined himself 
mainly to a description of bis own Invostlgallous and 
experiments In dealing with the Alpha panicles he 
explained that these wore really gas, and quite two- 
thirds of the energy of radium was iransrernsj to tbe 
gas whieh It emitted, which mmes off at a rogular 
rate, and this lie iiotnted out raised the question as to 
bow long radium would last lie replied for ever, as 
the amount of gas waa always pro|iortlonate to the 
amount of radium present He likened this emission 
of gas to taking a slice of bread and ruttlug It In two 
which oiieratlon say occupied a minute, and then i ut 
ting one-half In two again, and so on continually i ut 
ting In two each successivo half obtained ITow long 
would It take him to cut the broad entirely upT He 
could never do IL He would always be halving to 
Infinity and the task would take him an eternity to 
perform. It was exactly tbe aame with rgdium Thu 
amount of gas was always proportionate to tho mass 
of radium sxlatlng and was always being produced 
There was however, he remarked, one point ciaslly 
defined When would radium be half goucT They 
bod just measured It In bis (Sir William’s) Isbora- 
tory and had found that It would take l.TSo yearn 
so that anyone who Invested In radium would retain 
at least one-half of the capital at the end of I.TM 
yeara The Austrian government some time ago In 
trusted him with about half a gramme or one fifty 
fifth part of an ounce of radium tor bis private use 
Its value waa about MG.OOO Less than a year ago 
Dr Gray and himself performed the experiment of 
Isolating tbe Alpha emanstion of radium, and they 
inclosed It In a fine glass tube, much finer than the 
finest thermometer tube that was ever made They 
compressed It and liqueCi-d IL In the latter stage It 
ahone with a pnrpltsh light, altbongh It waa quits 
transparent like water When reduced to a tempera 
tnrt of —80 deg Cent It aolldlfied and then It shone 
with an extremely brilliant light like a miniature 
eleotrle arc light The quantity they used waa nx 
tramely small, being lorn than tbe point of the finest 
Bhedls, yet they ascertained Its boiling point, Ita melt 
ids point, and lU aperlflc gravity 

Radium was the most concentratad form of energy 
known It Is n substance whieh goes on changing 
into othor ttJnci to which varions names have been 
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given These substauces were named radium A, ra¬ 
dium n, radium C and so on up to radliiia F Some 
hod a vary brief exlalenci lasting only Ibirly or forty 
minutes, and he had never seen them lit had seen 
radium D whieh would be gone In about forty years. 
This was a substance rather dull looklug like lead 
and that waa nearly all hi could say Hlmiit It There 
wurc other substanecB probably like iHilnuliim wlili b 
Madame Cnrlu dlscovomd Diirlug thiw i manat intis 
radium gave a great deal of energy gi nenilly maul 
rested as light but oh a matl< r of fai r radluiu kept 
Itself hot, there waa a great dial of heal gem rated 
II could be lalculated, and It was found tliut It gave 
off about 3,500,000 times as much heat aa would be 
glveu off by the oxyhydmgen blowpipe, which gave 
a temperalun of over 2 000 deg Cent 

What did this i nergy do* It Bent out tho Alpha 
rays at a velocity of about io OitO mllca per second, 
and theen |u>rlUlea naltirally larrled a gri-at dial of 
energy Thi Ib'ta raya, altbough oiih about iiitr thou 
aandth part of the sixi bIho larrbd tiimeiidniiH en¬ 
ergy oWlug to their enorniuus velocity, which exceeded 
that of the Alpha rays They could decompose water 
and metalllu substances, and In these decompositions 
they found elements produced which they did not 
Imagine to exist In tho sulwtances so treated For In 
stance In docomposlng urdlnary copper sulphate they 
were surprised to discover lithium In what remalnsd, 
and UP traces of thu copper salt He had repeated thla 
experiment live times, and the exiterlmenta were still 
going on 
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Tbn practical utlllxatlon of llio aeroplane la the Ob- 
JiMt toward which tho efforts ut all oonstruiton and 
experimenters aro direited In furtherance of the 
aamo object, thi h'rench National Aerial League offera 
two priree for small and easily managed aeroplanes 
One prise, offered by M Rcutt Amonx through ths 
agency of tbe League, will be awarded to tbe first avl 
utor who shall succeed In atanlng from ■ selected 
road, bnrderud with trees aud lu landing on tbe same 
road after making a (oiitlnuous flight of one kUone- 
tor (% mile) or more Tho other prlxe, of 1,000 francs 
(about y20Di will be awarded lo the owner of the 
smallest aeroplane which shall malce a contluiimia rlr 
cult of one kllonieler The also of tho aeroplane will 
bn eslluiated hy mullliilying liigi’thcr the three maxi 
mum dimensions of the machine Tin eoroicetlllon 
will rinac' July 16th I9IU A comichli enp) nt the 
rule* governing the lompetltlnn can bn obtained by 
addressing Isi LIgiie Natlonule Aerleniie 27 Rue de 
Rome, Paris 


The number of bacteria lontaincd In milk Imroaocs 
very rapidly from tho inomcnt of milking for a c»'rtaln 
time, and then slowly diereasos Home bucterloingists 
have attributed this plic noniennn to a bnctcrlcldal 
liowcr poBseased by the milk due to some uiildeutlfled 
Ingredient UxperlmcntR hate bi'en inadi to Isolate 
this hypothetical substaute which appegra to remain 
active up In a temia-ruliin' of HO deg F The milk 
was filtered through a porcelain cylinder, and the filtrate 
obtained showed greater germicidal power than onll 
nary milk, but no coniluslvo results were obtained 
The rtgl explanation of the germicidal power of nillk 
Is mueh simpler The aridity of milk eontliiually In 
ereases with age and thus milk eonllnnally beconiea a 
leas favorable medium for the growth of hacti rla The 
bacleiia alao have to contend with the Ist lie ferments 
which develop very rapidly In sour milk and arc gen 
erally vletorlous In tbe siruffglc for cxlc.iime it is 
tor ihla reason that the laciU fcruoiiLi uic employed 
In therapeutics 
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SdMitlflc Atnwlcafv 

TRl IBASILIAH BATTIEIEIP "■DIAt OIBAU ” of Rla«l<k. NewcMUe^m T)me, to the BraBlIla* BOV tMklp 4wt|B. IMT I* Bt pMmt tlw aoM qpfrttldljr 

In Mu larly porf of this rear the Umt of the dread ernmvat thua daflnltalr dlapoainir of tbe aappoattlon BriBWl warahlp aiaat. Tkreiicb tha eaafttsr of Ad> 

nouRht batileabliw the Minas Ueruiw' about wbkli that the vemel was dfSBl«n«d for some other power mlrol Itaurltr, the pmUoilt of the BraoillM W«b1 

niurh SIMM ulatlun has been rife, was handed over by Tliis vessel has boen the source of considerable (US' co c a mj Ml o n in BhglBnd, ^lpelfltod hr the Boronma#! 

the bulldeni, Bit \V O Armstrong, Whitwortli A Co tusalon, since it represents the last word in beavr hat- of the South AmeilOBa state to mperrlss oonatmeUoa. 



liSUKth, (M rwa. Breadth, n fast. Itamial dlsrplacsMeal, lliiit, norse-pswer, tr JUl Opeed, II4 toots. Anaeri Bolt,atneh, asttnitaf for fail hdghtof hnU, iamls,a4neh| two 

prutectlvederla, 1)4 Inch Slid Sincli Arosanenlt TwHve4S-«Ulier IPIotli tnotj two4T Inch Poor iMpado tabss. 

TBX lUCIUAR BMAOXOTORT «Kniil ftUUlf.'’ 



Dhiliit the fa trials of the « Slnas GeraM** tea ]]i>inefe fins were tralaed ra tke hrari i W i aid dtehargad atailtaaeoalr. Tka iibMiiI astnr a< tha 
fniMH** aoHuted to MO,000 toot-twe, ar aaflelat la lift the fUr MOy M tie* late tW M. 


TMM BMKATUt HOtMIBl im fOUt IMlt A BAfTHnU. 
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Sci«ntifio American 


gan hotiM of the upper level pair ot guni. (to the TO flUI MITAl msn TM AKBAMmAM 
BMlo daA there are aeven 4 7-iBcb guna mouated with' The aocompanrlng Illustration reproeoats the Dl« 
In the dtadel o( S-lnch armor on either side, and the roontah suspension bridiie, the Unit metal bridge to 


this, ths latsat draadBovgUi In the dtadel o( S-lnch armor on either side, and the roontah suspension bridge, th< 

The gasMal anteanmoe of tbs vsvel map be gath- arrangement is such that the guns can be trained be eroded in Algbanistan, wbU 

ered tram the accompanying lllnstratlon The over- through an arc ot 80 degrees on either side of the cen The structure spans the Kabi 

all length Is bit test, molded breadth 83 teet, molded ter line transverse to the keel, so that they caa be ot the tamous Dtroontab Qoi 


depth 4115 test, dlsplaoement 19,000 tons, speed 81 trained astern and ahead ATtogelher there ai 


knota. The propelling maehlnerr, built by Vickers 


Bona A Maalm, who have the second t 


o 4 7-lnrh guns Included In the secondary armament conununlcalloa t 


be eroded In Afghanistan, wbkb was opened last year 
The structure spans the Kabul River at the mouth 
ot the tamous Dtroontab Dorgf about seven miles 
from Jallabad Prior to the erection ot Uie bridge 


sel ot the The reault le that in adion the veoi 


I maintained between India and 


•erlas oompiding at Barrow, Is ot the reciprocating side from 1 


I 12-Inch guns firing 860-pound shells, ferryboat, or raft, compoeed ot a 


tonreylinder trlple-expanalon type, driving twin three- eleven 4 7-lnch guna firing 4B-pound ehells, and six 


bladed ptopellera. The cyllndeta have a diameter c 


guns firing 8 pounder projectlloe. As all a 


88 laehss for ths hlgh-pressnre, 68 tncbes for tbs inter- letnst quick firing type, a comprebenaive Idea of t 


mediate, and 78 Inches for the low-pressure, with a 
common stroke of 48 inches, and on the forced draft 
trial at 280 pounds pressure developed 27,212 Indl- 
osted horee-power, giving a speed of 214 knots. 


formidable character ot the attack ot this veaael may was st its nor 
be obtained bank to the ( 

The gun-operating mechanism Is electrically and the waterway 
hydraulically driven, electricity being used for train- velucity of the 


on a framework ot rough tImbcrH, and loehed to¬ 
gether by means of crude net I re-made rope A cable 
was stretched across the river, and when the Intter 
was St its normal atage the raft was pulled from one 
bank to the other by this means When, however, 
the waturwsy was In flood, snd the turbulence and 
velucity of the current prevented recourse to the rope, 
the raft had to be rowed acraes the river, au operation 
which required conalderablo dexterity with the prlmt 
live oars need The journey was eomewhat danger¬ 
ous under the elrcunwtani ns and the opihmIIc bank 
was only gained some couBlderalils distance down¬ 
stream Owing to the rude ihomcter of ihn ferry- 


The ontatandtng feature ot the vessel, however. Is Ing the turrets In addition there la emergency gear the raft had to be rowed acroas the river, au operation 

the armament. The main armor on the broadeldo for every operation Immediately the gun la fired an which required cooslderablo dexterity with the prlmb 

anWdshlps la 9 taichea for a depth ot 22 2 feet, 6 feet atr blaet cleans It and the rammer bi fitted with a live oars need Tbo journey was somewhat danger- 

of whieh extends below the normal load waterline. water spray, so that in the event of any sparks re- ous under the elrcumstani ns and I be opihmIIc bank 

The forward and aft barbettea are protected by a Irons- malnlng when the breech la opened they may be at waa only gained some considerable distance down- 

rsrse 9-Inch armor bulkhead, while forward and aft once extinguished The accommodation for the per stream Owing to the rude iharacter of the ferry- 

the hull Is protected by 6-lnch belt armoring tattering aonnel Is most adequate and i^mmodions, eapeeinlly In boat a capalse was by no meani infrequent, and In¬ 
to 4 Inches at the extreme ends There are two pro- regard to the officers' aocomniodatlon, and In view ot deed several lives were lost from this cause every 

tective decks, the upper being 1.26 inches thick, and the hot climate In which the vessel Is to be in service, year 

the water-line deck 2 inches thick NIno-lneh armor special attantlon haa boon devoted to ventilation. Tho When It was decided to erect a bridge, the aite 
Is also used tor the upper strake amidships, and tho 4 7 navigating bridge baa outer wlnga, which are also re- 1 hooen for the structure woa Just off the old Kabul road 

ot the secondary armament are mounted with- meved when the ehlp la cleared tor action As the photograph ehowa, the gorge le extremely wild 

del thus formed In regard to oflienalve arm The gunnery tiiala created unusnal interest, and at this point, the rocky cliffs dropping straight down 


tective decks, the upper being 1.26 inches thick, and the hot climate In which the vessel la 

the water-line deck 2 inches thick NIno-lneh armor special attantlon haa boon devoted to 

Is also used for the upper strake amidships, and tho 4 7 navigating bridge baa outer wings, w 
ot the secondary armament are mounted with- moved when the ehlp la cleared tor 1 

del thus formed In regard to oflienalve arm The gunnery trials created unust 
e main 

mprlaea--— — 

twelve IW n c h 
4b-callber guna 
Tour are carried 
In pain In two 
turrets In the 
center line of the 
ship, both for¬ 
ward and aft, the 
remaining two 
pairs being 
mounted on either 
side amidships. 

In order to permit 
these to be train¬ 
ed throughout a 
full arc of 180 de¬ 
grees, the super 
structure Is cut 
awsy tore and 
oft. It wlU be 
readily seen that 
the upper deck ot 
tbe vessel la left 
clear ot all ob- 
atructlon. a factor 
which Is one of 
t b e outsundlng 
featnrea of tbe de¬ 
sign It will be 
seen also that the 
pairs of guna foi^ I 
ward, ns well ns 
those aft, are 
stepped, the up- 
permoat pair be¬ 
ing soma 12 feet 

th^' wU’ M M ****'•’ oom^etod, tiikai the plaw of a primIUre rape hny. 

to enable the up- TBX TIUT VITAL IBIDQI TO U lUeTD IX AXOHAXIITAX. 

per to fire over 

the lower pair It will be seen from this arrangs- the representatives of several powi 
ment that a terrific gun fire can be concentrated on thereat The trials served to dlasl 


WhsB It was decided to erect a bridge, the site 
ihoeen for the structuie waa Juatoff theold Kabul road 
As the photograph shows, tbe gorge le extrumely wild 
at this point, the rocky cliffs dropping etralgbt down 
Into the water. 



either side, for the forward and aft t 


red to dissipate conclusively 


0 pairs of guna many apprehensions that had formerly been 


side of the center line of tho ship, thus giving d fire 


either talned Tor Instance, there was 


from eltiMT broadsids, Including the pair of guns amid- gun crew In the lower 


what effect would be produced upon tbo 


they have a correaponding advantage in action As from the lower gun boui 

theea guns fire a projectile weighing 860 pounds, this fired. It waa found, hoi 

means that an aggregate discharge ot 8,600 pounda lower house offered a cor 

can be concentrated from either broadside In the so- blast, and that the crew c 


from the lower gun bouse when tbe upper pair wss 
fired. It was found, however, that tbe root ot tbs 
lower house offered a complete protection axalnst the 
blast, and that the crew could aalely stay In tbe lower 


cmnpauylng photograph takep' during tho gun triala houao without experiencing tbe slightest III effects ot Amir of Afghanlsti 

a full broadside fire Is shown, and this la Interesting the tromendona blast some five feet above their beads a huge crowd of 


day by the (Cal¬ 
cutta engtneeiing 
firm of Messrs. 


width between 
parapets ot 10 
feet It U de¬ 
signed tor pedei- 
tiian and light 
vehicular tniBc. 
Tbe Inaccessible 
character of the 
site combined 
with tbe fact that 


solid rock, os did 
the roadway sp- 
pronchm on eith¬ 
er Bide On the 
Jallabad side 


' n primlUre rave terry. J ® ‘ ^ ' 

with tbe eetllug 

IHAXIITAX, of the foundation 

bolts were com 

present pleted In seven and a half weeks Work then had to be 

lualvely auipended for seven months, as the aervlies of tho 

I enter Afghan labor waa required In Kabul Upon resuming 

discus- operations, work was continued without further Inter- 

;ion tbo mission and the brldae was erected In the actual 

sft 12- working time of five mnnlhs Considering the nature 

re were of the work, and that tbo native lalxirera were quite 

hdrawD unacquainted with the tools used sin h a performance 

tir was was highly creditable A further mouth however was 

of tbs occupied In blasting out a roadwsy snd sppraseb to 

nst the the bridge In tbe cliff fore on tho Lagna side of Ihe 

B lower river The bridge was opened by His Majesty tho 


as It to the flint occoilon on which ten 12-Inch gnna It waa also conaldcred that tbe principle of setting the hillsides to wltnes 

have been fired from n broadside. Blmltorly owing to fore and aft guns one above tbe other and at a dto- - 

tlw amldahlp gnns on slthsr broadside being capable tance of 36 feet center to confer was objectionable, on Until a few yea 
of training through an are of 180 dsg r esn, It to poa- the plea that the aiming of the npper guna would be valued unlfiirmly 1 

albl* to fire eight iS-Inch guna ahead or astern. Interfered with by the flash frons the guns Just below, cording It they He 

The neoandary armament oomprtoes 4 7-inch gnns but here again practical trials dispersed any such 

Md 2 ponnden ot the quick-firing type. The central jectlons Theee results, by the way, oorroborate 1 

Bupantruetura of the vassal bos been so designed as tain results obUlned some years ago by our own Ni 
to carry tear 4.7-liich wsapona arranged in palm one Department at Indian Head, when tbto syitem 

above the other on either tide ot the bridge at the mounting, first proposed and adopted In our “Mli 


Until a few yi 
valued uniformly 
cording It they I 
a railroad Him 


w ago, all puhlli coal lands were 
L a rale of $20 or $10 an acre, ac- 
less or more than 16 miles from 
July 1906, the government has 


ctlons Theee resulta, by the way, aorroborate cer been appralelng Its coal land according to the value 

Buporstruetura of the vassal bos been so dsalgnad as tain results obtained some years ago by our own Navy of Its contained coal Thu preaent value fixed for the 

to carry tear 4.7-Inch weapons arranged in pahs one Department at Indian Head, when tbto syitem of gevernment coal land, baaed on tbe new regulalinn, Is 

above the other on either aide ot the bridge at the monnting, first proposed and adopted in our “Mlchl- 8149,773,441, the value fixed for these aame coal lands 

tonrard end, with a ilptllar dtopooftiou aft. Theee gan" and "Beuth Carolina," was tasted. before tho new claealflcatlon was adopted wss 148 

gnns tro forward and aft.pnnllel with tbe oantar line « .#. ♦ ■ - 240,971 According to theee flgnrea. It to evident, there¬ 

of tbe iblp, but have a eonaldenble ahgle of fin abaft Cement tor Aquaria - Bqoal parts flowers of sulphur, fore, that If theee lands had bean sold at the prices 
tjM bsam. Also six t-peunden an almllarly nunintnd pnlvertoed sal ammuntoc and Iron filings, mixed with prsvalling before July, 1906, they would have bronxht 

forward an4 aft in ths saBo kuparatnetura, while two good linseed ell varnish and adding enough white lead the government about 8106,000,000 less than their value 

t-pouadati are ci(fTlod 00 tha top of caoh ot the to make a aoUd, eaatly workable maae. at the pricea now fixed 
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Sclentillc Amnican 


llAiCB .t}, r^io. 


inuM At noamnii 

Tlie casual observer knows the birds ns be knows 
till’ tree the slniii or the sea shill—nn liiilduulnl 
objiit of passing Interest, one of the Irivlul deiulls 
In hiB every-day life The novlco bird Hiiideiii knows 
the birds, few or many siieeb's, bv ibc ilnilns they 
wear so to H|ienk If Momewhnl adept, lie may even 
ri'i'oinilzu birds by flight and song tven the mure 
prufuiiiid oriilihidcjglHl iliisslflis blids by ixternal 
charm lor—largely bill fer't, length nf wing nnd tall, 
niiniber nf fiiillnrH In inch, • If Hr Is nf noeesalty 
n spei lallst paying pnrilinlar iitluilkiii to ilnsslflia 
tiun pterngraphy nt the sliidy of plninage ornlth 
ulogbal osteningv nr Home oni of Lbe sult-dlvlslong 
of till giiiLml sillily nf birds lew Individuals among 
my Ilf till iIoshih of students mentioned hiiIIIi lently 
apprei Inin the bird as a mechanism designed to play 
a certain imit evi ry member like every dolall of 
some coDipIleatod and perfect machine contributing 
toward perfecting the whole for Its rcquln ments 

Considering the bird from this slandpuliu and 
analyzing the pnrts with 


ent from the corrsspondlnc bones In mammals In 
the hsnd, however, the first and fifth flngsrs have dis¬ 
appeared the Indes and third dlglU are small and 
wsnely functional, while the middle finger is grsBtly 
developed end famishes the real bony support tor 
the tip of the wing 

Wings for the great majority of birds arw solely 
orgaoB of flight, in a few species such as the ostrich 
they are rudimentary and funcllonless serving at 
iHwt only to preserve symmetry In snch species as 
penguins, however, while useless for flight, they are 
valuable as fllpiiers or paddles, aaalHtlng progress 
through the water tn a very few raaes they are 
ueed to asalst the bird In climbing iieually largely 
while Immature, se in the hoatxln of South America 

Next to the billa and wings the feet of birds are 
Iierhsps of the greatest functional Importance Fhet 
and legs vary greatly, aciorditig to the usage tor 
whlih they are designed In the ostrleb, which most 
nearly resembles In Its mode of life some wild horse, 
thu dsvetopnient of feet and legt la strikingly like 
llial of I ho feet and legs of such aulmale BIrda like 


tike Wrdfi than the skelttal atmeture. T%a mere Ua- 
pprtant mnaolae are peen^arly dsatgned to render the 
■reatset sOMeacy The powerful mneelee that operaft 
the wliiga have their anelwraie on the keri of tho 
brsoetbooe, and tha latter ie particularly deeply do- 
velqied In birds of moat powerful flight. This la true 
alike of the maa-ofwsr Urd, with tu Immenae wing 
area to maintain spread for hours In selling, and of 
the bumming bird with Its relatively small wlngi, 
driven at lightning apeed to keep the bird poised be¬ 
fore a flower 

In ell of tha paasarlae or perching birds, the musele 
and tendon arrangement of foot and legs Is snch that 
the weight of tho body resting on and contracting the 
logs draws the muscle over the main Joint, and drawn 
up on tho ends of the toes, looking their grip on the 
lierch The same principle drives the talons of tho 
hawks and owln Into their prey 

Tongues In birds are also highly fanctlonnl In 
woodpeckers they are practically barbed speara, and 
the extreme protrusion that they are subject to la 
provided for by roots that extend around the book 
of tho head and close up 




loons, and most of the rei>u>i lu Mviioga, la bi 

sea birds, the brain cav^ 
ily Is relatively small, 
but proportionately larger 

In Hu hlglii r typea, hu< li as tlio tliriiahiH Including 
thu robin 

rhe vvrlibral porllim of ilie akoletnii plainly Indi¬ 
cates the blrd'a dc-sci nt from ancestral slixk ciimmon 
with that of reptiles Modern birds being no longer 
provided with reptlle-Ilko tails, as was the case with 
the earliest types (the arcboapteryx had twenty candal 
vertebne thu bony structure of a long lixard like tall, 
each vertebra supiiortlng a long feather on either 
side) the number of caudal vertebrw has become re¬ 
duced to usually nine and these are short and with 
little apparent function, other than to support the 
festbers of iho tall, tan like, about the outer bone 
The bony structure of the wings la an adaptation of 
the bonss of fore limbs to the requirements of flight 
In evolutionary history this adaptation was prlncl 
pally accomplished tn tho lixard like progenitors of 
birds and the modlflcatlons slnro then ore not remnrk- 
iblo The nnlii arm bom the humerus aiiil the sec- 
iiiidsry ones the ulna and radius are not verv differ 
• lltnl llill,- ' by D. H ll..«awi, Amwlriii U-.m™ dihI i »rckuz, 

July tuua,rel, ui,Ilo,J.pi- 


ils (fonle), H <«M'> Mil IS uul la Mil uf dn>nx», mlotad to elliiola, 
la foot of ■ barnyvO fowl; la foot lad leg of rhoa South Amwlcan osnict 

THI BIU Afi A lUCBAJnnr 

tbe klngfiaher and bumming blfd wbiae feet ore uoed 
solely for pcTthlng have absurdly underdeveloped, 
small, and wt ah looking feet and lags In tbe birds of 
prey the feel ere prartlrally gnppling hooks, de¬ 
signed to seeuro tbe firmest hold of the victims, tho 
legs are heavy and strong Birds like the herons the 
atorka and < ranes. who spend much time wradiag, 
have very long legs and long, elendnr toes, which, 
spreading over n wider eurface, give a eupport ana¬ 
logous to that afforded by snowshoes This feature 
Is mure strikingly Illustrated In birds like tbe rallo, 
that travel about on the yielding aquatic growth. And 
finds its highest development In the Jeoanao, tropical 
and sub-tropl<Bl .lirds of the rail family Wood- 
I>erkers rreeiiers, and nuthatches, birds that cling a 
great deal to iierpnndicular surfaces, have very obarp 
claws Slid feet adapted to inch requiromento. Birds 
that swim a great deal have the Iwt webbed with a 
membrane extending between the tooa, making very 
efflclenl luidillea 

Tlie flesh of birds la no leas eOclently designed and 
diepoeed toward tbe fnlOUlnf of the reqalremontfl of 


boM or a bud's wing. for the air proeaura *3 act 

upon 

Aa a complete mechan¬ 
ism, so perfectly do all Ita 
parts contribute to an absolutely smooth-working 
«hols„ ^ the bird, that the vary wonder of this 
Intrlc^ machtne posses unnoticed as a common-plaoe 
incident 

Metal filament lamps generally are snpposed to be 
of a pretty frail nature, so that tbe slIghtiAt touch 
breaks them This Idea Is connterarted by an account 
given In the Bleetrical World of a collision betwoon 
a Pennsylvania sastbound passenger train and an 
empty engine Juat ontsids Jersey City on the morning 
of November 8th Tbia accident resulted In oompan- 
lively few Injurlee to tbe pissengers, due to the fact 
that the strong frames of the pasaonger cars najatod 
crushing The damage to engines and cars, however 
was considorablo. One of the steel paasenger coaohea 
Jnmped tbe track and turned over on Its side, dsMtag 
In the steel plates about Ifl Inchoa. JnoJaded la tha 
lighting oqnlpmont of this oar wore nine tnagatqn 
lampa, and it Is InteraatiBg to note that, aftor'tka 
wreck these lampd woso found to bt la perfOet eo«- 
dltlen. 




































MaBCB T9, 1910 


Scientific American 


*43 


IZPllIXUn U OKTnALUUTlOH 

■T 1. J juam 

The maklnx of cryiiUlg of varloua kinds outside a 
ehemlral works or iheinlial laboratory Is not often 
practised, because It la commonly ronaldentd that the 
subject la a very dlffltull one nr that It reqnli^ a 
complete knowledge of chemUtry Such however, la 
a mistaken Idea from either alandpolnt Cryatala of 
extraordinary beauty both In geonietrliul form and 
brilliancy of color can be produced by any puraon de¬ 
termined to make the undertaking aurceaaful 
The accompanying Illustration sbowa n group of py¬ 
ramidal crystalline structures that have been formed 
lu the national colors 

The red la made of bit hrouiatu of potash, the white 
of common alum, and tbe bluo of sulphate of <oppor 
Many aalla tan be (inployed that are \ery choap, and 
after the iryalala have been formed the solution loft 
over ean often bo used The geonielrli al forma of the 
tryatala tan be observed during their formation, and 
It la Interesting to natih how they grow na the liquid 
deimslta the excess of salt When dnlshed, they lan 
be dried and iireatrvcd under a glass lovcrlng liku 
wax fluwurs so ns to pregervn Ilium for ornament and 
for oducatloiial pnnuises 

To prodiue resulla as Illustrated make a pyramid 
out of llireii plcics of wool nvo Imhes Inug, aud a 
quarter of an Inch square Wind eaib stick with lot 
tou twim from end to • nil UInd tins' tlir<M.> strips 
well at the apex of (he pyramid end then for the base 
make a little triangle of the same sixed strips ejich 
pleie being two and a half Imlies long Cement these 
firmly at the corners with sealing wax, then cover 
every part neatly with a winding of cotton twine 
Now distend the free ends of the three longer pieces, 
and fasten them to the basv with sealing wax after 
which larefully lotir all the waxed parts with 
twine For a flm pyramidal lilock of white iranaiiar 
piit cryatala preiiure a smalt quantity of concentrated 
alum solution made by adding powdered uliim to a 
pint of bolting water until no more will dissolve Dip 
the c<iliaii twine lotered tripod or pyramid Into this 
solution, let It soak for a minute, then stand It In a 
plate to oool When i-old II will b<i coated all over 
with very fine irvatabt of alum This Is the starling 
point to build up ihe final crystnlllxatlon Uxamino 
ihc rolmite (ryatala with a magnifying gloss, when It 
will be sun that tho face of each (rystal Is triangular 
In form the corners being (ui ofi No matter how 
small or how large llie irystnl may be. It always as¬ 
sumes the same geometrli al form, for every salt < rys- 
tslllxes In n form aceordlng to Its nature 

Proture a two-gBlIon sLonewarr irmk aud a one- 
gallon glass battery Jar The halterv Jar should tH< 
eight Incbf-i high and six imhes In diameter Pour 


straining tho solution of alum by 
tying a three-fold piece of cheese¬ 
cloth orervlhe top of the Jar Now 
ptace In ike battery Jar a clrcula^ 
like lid about % Inch deep, such 
ae the lid of a paste Jar Bet 
upon Uili lid a piece of gJaaa tour 
and a half inchee equare aud upon 
the gtaae tbe slightly cryatalllxed 
pyramid completely Immersed In 
the Bolntlon and weighted down 
with a large alnm crystal or a 
heavy gla« atopper A email tlg.L-loo«Bg 
oryital of alum may aloo be 
placed upon the top of Bit pyramid 
All must now be left'to cool gradually * Under w 
condition muet the T c es al ha dletifrbed, becauae thte 
would cause tbe alum 'to he thrown down in • few 
mlnutca In tott fine cryeteJs like eontmon' mlt^ ^' 

At the end of twenty-four houra, the i^kola et t^e py- 
temld will be covered with beautifully fo^jripad oryslaU, 
Ajt the end of forty-eight hours, \ha pyramid mhy be 
tembvM, and tbe alum MfiUoh made hot, once jnorib 
oddlnjt pioro ground alum in nturatp the eohktlon; 
pour this solution again ^nio the hatthryjar And tnaeft- 
ihe pyramid with tbe sheet gbrna base, allew Ihtf to 


etand for a week, when It will be found to have be¬ 
come a mass of besntltul crystsls, clustering Into one 
solid mess, Tbe pyramid must now be removed (tbe 
glass plate also by a slight Upi a pint of clean, cold 
water poured over it, then etood upon folded blotting 
palter to drain changing the blotting paper twice dally 
tor a week to nine days, when It will be found that the 
I ryatala will become almost transparent The pyramid 
being compicto It may now b« lovered with a siillable 
gloss dome and It will form a unique and iiiHlrui live 
ornament Several sets should be made from various 
bbUb, tn varlnua colon All of them can be carried out 
In iireclsoly tho aume manner as described for alum 

The following salts are not expeiislvs and will glte 
the various colors staled They will not become 
uiolst U[tou exposure to the atmosphere For white 
lommon alum and lane sugar, red potassium bl 
chromati, yellow, yellow pruaalatu of potash, dark 
green, double sulphate of nickel and hiiimonla light 
green chlorate of nlikel 

Thoru are very tiiaiiy other salts that will give a 



greai carlety of colors Ihe majority of them lieing 
d<-llquc.sic.ul becoming moist and melting upon ox 
posuri to the atmosphere but tlinse enumerated hero 
will bo porroanent under all ordinary condltloni 

nilPLE KITBOO OF FUBDCIVO THE ZSBXAir BIVECT 

Till world was startled when a few ynara ago. Prof 
ISoeuian annoumud that If pieces of sodium were 
burned between the poles of a (siwerful eleitro-mag- 
not the spectroscope would show the D lino much 
broadened while the oxtstlug lurrcnt was turned on, 
aud that the original aspect of the line would be re¬ 
stored as soon aa tbe current eeaaed 

Tb« experiment eonflrmed tho roneh-dlHcuBsed tbi 
ory of II A Igirontr who assumed that the hitherto 
homogeneous and Indestructible atom of tho chemist 
was as a matter of fart helerogwueous and composed 
of minute particles or vortices In the ether of apace, 
having a definite mass aud poaaesalng all the proper 
tics of negative eloctrlcUy These particles, or vor 
U(»v(, which an now lallod 'electrons” be conceived 
BH vibrating about the common center of gravlly of 
tbe Blum and further that light was due to trans- 
verao vibrations lu tho ether generated by these rap 
Idly moving electrons If argued Isireutx, lh< atom 
be made up of such particles or vorllces, th'lr rate 
of vibration would be altered by the lines of force In 
a magnetic field and wo should be able to predict their 


and component number 3, In which tbey move against 
the bands of tho clock. Now suppose we look at the 
vapor of sodium In a magnetic field and along the 
lines of force Cktnaider the dec irons as nchsllvnly 
charged, and the lines of force riinnln oward you 
what will bappenT You launot Hc<e any '(fed of mm 
ponenl number 1, alnee the elec irons o (hat lomim- 
nent are moving In tho line of your vWinn and slnin 
electrons emit waves only at right angles to tin lluu 
of sight, hence to see tbe waves of mmiMinunl mini 
bor 1, you would have to move your position and 
look at the burning sodium at right anRlm to the 
lines (If force Out with loinpononta numbers 3 and 
1 the inndltlona are very dllTerent Hero the oledruna 
arc ri'volvlng in circular orbits and In a plane at 
right angles to the line of sight, and since those 
which move wlili ilii bands of a watch are retarded, 
and those against Ihe lismbi of a wat'b are aeceln- 
rated the single Urn seen in the siiectrose ope would 
spilt Into two, or as In Prof 7siiniioH case, whore 
Ihe H|H>d riwi o|H> was of smalt dlspi reive power only 
a broadening of line would he obsirvcil This then, 
was the exjierlment whiib startli'd the sclentiflr world, 
startled It because oue of the fundamontal principles 
of aclence was apiiarenlly nvertbrown—the homoge¬ 
neity of tho atom of the chemist 

Notwithstanding Its value and significance, the ex 
psrlmehl Is rarely witnessed bocause of the ponder 
oils and i-isdly a|i|iaralus nocosaary to pmduee Ihn dl 
vision of tbi B|iectral lines Powerful gratings and 
inagnels both cxeeedlngly expensive have up lo tbe 
preseni time been used In the demonstration The 
writer howevor baa a very simple piece cif apiiara- 
Ills costing less lhan $30 whli h shows the phenomo- 
iion admirably No claim to originality la made save 
In the matter of Its arrangement whbh In an simpla 
BH lo lie well within the grasp of any lntp||lg<>nl boy 
Instead of the powerful spec Irnaoniie Ihe reader will 
observe In the acenmiianylDg iiholograiih a littlu Inter 
ferameter attached to the li lewiiim This Is a modi 
flcatloD of Fabry8 and for It tho writer Is Indebted 
to the Invontlvo gi nius anil the exquisite mrehanleal 
Ingenuity of Prof Pfund of Johns Hopkins llnlver 
ally And Instead of the huge magnet iisnd by Eee- 
man one welgblng leas than forty pounds Is found 
more thau ample Tho photograph shows a pbsi- of 
board six inehea long to which Is aitaihed A a lens 
of three Inobes focus, B a NIcul prism which ran be 
revolved In Its brass collar f the iDlorfcmmrter fi 
Ihe tfllescope and O a spring illp for bolding the quur 
ter wave plate This ap|«rmlug Is slinpllilly Itself 
Is always In adjiistmint and can be rapidly shifted 
to view tbe phenomenon along the line of sight and 
nt right angles to It 

Inalead of burulng sodium lot us use a tube ran 
lalning helium gas, and plaeo the apparatus so that 
we may view the light parallel to the Hues of force 
and through tbe bolo drilled In the pole piece of the 
magnet as seen In Fig I Examine the glowing tuba 
before the magnet Is energised aud you will see sov 
eral concentric yellow rings In the field of tho tele- 

Fix yonr attention upon any one of the rings which 
Ic the equivalent of the yellow line Hint would be seen 
In an ordinary npectroarope Turn the (iirrout Into 
the magnet, and Instantly the yellow ring splits Into 
two Revolve tbe NIcol but you laiinot extinguish 


the rings beennse Just 
circularly polarlied * 



; AR,^TUI n» mSUOlEO THE HHUH impT 

tlon to which tbe elm Iron la subject could be reiolved 
Into throe compoheata one In straight llnea parallel 
to (hoi lines of magnetic force, and tho other two at 
rtght angles to them, but since these last two can he 
further resolved Into two circular motions (one to 
the and one to tbp left) around la Axis parallel 
1 tos the Itaes of force, we can say that ,Ui« htotioit which 
thd etoctrohs are, capable of making mgy be divided 
Into eampoikMit number 1 la which J hr rlectynos are 
ttovtng parallel tb the tines g(.roiTr,‘ riAitpori^nt anm- 
’M I. la which thSV move with the bands of tile iloch. 


move (he apparatus 
iew the light at right 
the llnea of force 
Turn on the luricnt 


analyze them bearing In mind 
ka augnelk; IlM [.orenix said viz That one 

of tbeae Hues eomponent number 
I was polarlied lying In a hoii- 
xontal plane, and that the other two, rampnnents Lum 
hers 3 and t, were polarised tn a vertical plane vet 
Ileal bec-HUB« In this pcMltlon we are looking at iliu 
edges of these circular vibrations, and the effect u|ion 
us Is as If the particles were actnallir moving vertl 
rally Now Introduce tho Nlool with Its short illugo- 
nal vertical, two rings appear, and with tli< short 
diagonal horlxontal one ring appeara a beautiful ran 
flrmatlon of one of the cleverest plecea of reasoning 
WiT crotfttAl lo tht mind of man 

In tho whole realm of physics there tv nothing mori 




















244 


tlAacB 19, t9ta 


■trlklnK. more ilgntflcaiit, and Iba effect which It li 
deetlned to esorclie upon the future of lolenco le aim- 
ply Incalculable 

■om nxm nm m oiu. 

* There are auveral tneta which anyone tan apply 
without the UHo of epeclal apparotue. anil tell eome- 
thln( about the grade of lubricating oil he le gettlni 


Place a email amount of the oil to be teated in a 



or OIL. 

pan aa Indicated ai a In the arrumpanylng engraving, 
and heat by meane of the lamp beneath Aa the oil 
heate apply a match at b After a time a flaab la aeen 
when the matcli le applied, but It diaappeara aa rapidly 
aa It canto Thia ahowa that enough vapor bad been 
produced to mix with the air and form an exploelve 
mixture The temperature, given by thermometer c, 
at which thla neenra, la called the flaahing point At 
aome higher temperature if a match la applied, the 
oil lakoB Ore Thla latter temperature la known aa 
the burning point, and may be a ronalderable number 
of degreea above the lUahlng point 

TO urrtXT TIIK rBRnKNCK OF A< 10 . 

Dlaaolve a amall amount of aodlum carbonate In an 
equal volume of Water Place It, together with the 
oil to be teated. In a flaak or beaker and ahake lbo^ 
onghly The quantity of precipitate will be a gage of 
the amount of arid proaent 

TO orm-T Tiir paraaNor or oaiT 
Drop a amall amount of the oil on white or very 
light-colored bint ting paper The oil will bo abaerbed, 
and the grit will be vialblo aa amall black apecka on 
the blotter 

to Finn Tita TrupcaAn'ia at wiiic ii thb oit eoMOXAUt 
Put 15 partJ of Glauber aalta Into a beaker Flare 
In thla a bottle containing a aample of the olL Place 
over the aalt a mixture of 5 parla hydrochloric add 
and 6 iMtrta of cold water The temperature la re¬ 
duced alowly, and can be obaerved from time to lime 
aa the oil thlekona Any freexing mixture or even Ice 
enn be uaed In place of the above 

TKg lOlUATIOl or AOL 
IMIlir MIMFU! rxPCaiHKNTa 
The terma Iona and eleotrona have now becomo fami 

liar In the explanation of niecirical phenomena Moat 

of the Invoatlgatlona upon which they are baaed how 

e\ir have been made <a vacnu, and coiuwquently they 

are but little undenlood, except by thoae aelentlata 


ScleiMic American 

who have devoted their energlea to thair aapeolal 
■tody Thera are however many almple experimeata, 
moatly dne to Right, whkh can be made In air at the 
ordinary preaaura, and which form a useful Intiodno- 
tion to the atndy of lonlntlon The aoeampahyliig 
lUustratlona repreeent aome of theee typical almple 
experlmenta performed by Hr C J Watedn Bir¬ 
mingham, which aroused conalderable Interaal at a re¬ 
cent eclentlflo coaoeraoctoae In that city, and throngb 
hlB courtesy we are able to explain how they warn car¬ 
ried out and how they may bo repeated by any Inter¬ 
ested reader 

It la well known that If a pointed wire be con¬ 
nected to one pole of an Influence electric mncblne, 
and the other pole la earthed, a dlerbarge of electric¬ 
ity will be obUlned The proof of electric discharge 
may be easily verified by means of a lighted candle 
and a gold-leaf electroacope If the former la placed 
on tbc rap of the latter, the electroacope, even If dU- 
poaod uverat yards from the machine, will collect 
continuously the electricity discharged from the ma¬ 
chine fllmllarly, If the action la carried out In tho 
dark, a small siream of purple light may be seen, 
which although scaroely visible, will exercise a pro¬ 
nouncedly marked Influence upon an expoeed photo- 
gnphlc plate Another method In which this dis 
charge may be ascertained ia to place a condenser, 
comprising a piece of glaaa 1/16 Inch thick coated on 
both sides with ttntoll to within H Inch of Ita edge, 
opposite tho point of the wire Then connect the two 
opposite coatings of Unfoil with a strip of the same 
material, which has a One cut In It When the re- 
\erse side of the condenser Is connected to earth, 
there wilt be a distinct spark Jumping across the nar 
row gap 

If this discharge point then bo Immersed In a metal 
box fitted with an opening which la rovered with per 
forated line, so that the electrified air Is forced 
through the perforations. If the box Is earthed It will 
be found that the air which la thus expelled la totally 
deprived of electric charge It thus appears that the 

i 



flff. I.—IntartMMtnff a nan-eandnetar la the path 
at the ions. 

electric charge is not carried by the panicles of air 
geneittlly, but by a smaller number of what for the 
present are generally described as Ions. 

Reveral almple experiments may tie carried out to 
ascertain the paths punned by these Ions For In 
stance, take a sheet of ebonite the reverse aide of 
which Is coated with tinfoil and earthed, and place it 
a foot distant from the diaebarge point. It la advis¬ 
able to pass the sheet over a gas flame for a few sec 
onda before each experiment, so that any electricity 

present In the sheet may he eliminated When the 

discharge from tho electric machine Is cairied out 

for about one second, the sheet will be charged suffl 

riently No visible effect of this occurrence will be 


otaMrvable: hot U tha shast is spirtaUad irtth • 
tim of powdered rsd Jaad snd snlphnr, and tha same 
•xpsrtnwBt U npaatsd wUb a« ohsuda of amtooB- 
dnotlng matarlal interpoaed hatwean tha dlaoharge 
point onfl the oheot, neh u ny n cro*. on Imnio of 
that ohlaot will ba produced upon the plate. If ndga- 
tlve alaetrldtr baa been dlacharged from tho etootrleal 
point, then tho snlphnr will ooUoot on thoss parts 



Flu la.-Forelnff • dischufo throiffh a ilae aieve. 



Fig IB,—Rffhct of nltrarviolet rays am aloe. 

Immediately beneath the object, while the red lead 
will adhere to those parts eharged negatively by the 
unimpeded discharge on tho surrounding areas The 
drswlng. Fig 1, shows how Che experiment is carried 
out, while the photograph, Fig 2, gives the reault of 
the Interposition of the cross in the path punned by 
the Ions 

The Image of the object la usually enlarged, but this 
faitor Is influenced to some extent by the length of 
lime of the electric discharge A preforable method 
Is to take a sheet of celluloid, aa shown in Fig 3, per¬ 
forated with boles at regular distances Then when 
the Image of these holes Is obtained, as shown In Fig 
4, the distances between their centen can be measured 
When the distance of the ebonite sheet la varied (the 
distance of Iba celluloid sheet from the eleclrli pole 
belug kept constant) it will be found that the slie 
of the Image grows with the distance, but not propor- 
ticmatoly The electrified particles or Ions tnvel slong 
the lines of electric force, and consequently generslly 
in curved lines This has been proved by using, In 
stead of a point, a long thin wire held parallel to the 
Interposed sheet of celluloid when the lines of force 
tro circular arcs passing through the wire, and strik¬ 
ing the ebonite poriieodirnlarly to Its surface 

It wlU also be found that the streams of Ions mntu- 
ally repel each other, so that If the electrified point 
be very near to thu celluloid, the Individual Images 
of the bolos will be found to bsvo enlarged themselves 
at the expense of the Intervening spares and will even 
be observed to have assumed almost a square form, as 
shown in Fig This Is of course analogous to what 
Is observed with the cathode rays of highly exhausted 
tubes. A similar repulsion Is also manifested when 
an Insulated metal object Is used as the Interposed ob¬ 

ject This la lUiislrated In Pig 6 which ropresents 
the effect produced by a piece of brass tubing on tho 

end of on ebonite rod, both being of the same diameter 
(Continiccil oa page JSO ) 
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Prloe ns.N I 

Mechanical IMovementsi 

Powers and Devices 

■■•WiMMn. Ml MO. I.Wi Mi^riWi 
Pite. ItR p*MpM4 

T im I> n Gollrrtlau of 1,7m ■lo-.'lally niirir lllw- 
oxoDipsiilrd )iy apiimprlotr dncHplln test, 
II !• practically a illrtloaary uf mi-chnnkai 
cnnulDK an ^atnitrd itciarlptlw Jf'’llic ainilnt 
Tarletyof mcvllanlcal nuvcmriiu pulilialica in any 

^r-vtulnir nnil operation of mcc^iiScai of any 

V Ind Tbc book la dlvkl^ Inin rigblecu >c\;tlanM or 
i|upterB,^aiilhrd nnilrr^e follyi^g hra^i Me< 


Controlling aiolloiv 1Torolog1i.nl, MlaTog Mill and 

Mechanical Appliances 

Hcdaolcal Hoveaento tii 
NaveMks al CMBtradtoa 
Bjr 6AnMB p. nseex. ax 

Nh I', a IV laMaa. M pana. M MaRalliaa. 

or i^lal Inlorinatleiii ^^Th|« wfk^ntafiin^^ 
ranijril In trreoij|<liiM iWi)lr^ ""‘''jL 

of^Niwrr. Mraaiirrmrat of Power Hprlan renera 
tiun Ilf tower ittrani Slram Powir AmiHiiiicaa, 
Kaplmlve Uiitor PiimT anil Appllniicn, Ifydinullr 
Power aad Appllancca. Air Power Motore anil Ap- 


eri^WhKTe'Dt^liT""lla»wny'D*}’^ 


luoHP gwlDR toroffnad daoipopis, and ouc« 
!the niaililot. wae In the air It \«aa nereo- 
oary for the nvlntor to alt «cU dvor to 
thn left sido, In order to «ountr rbalanre 
a dllterenco In lifting ixiwvr of the two 
Bides of the niathlne The biplano rose 
readily efler a run of almul 86 feet 1 
The mat hint) Is luild la have lifted at a' 
speed of about 32 uilloa per hour The 
horUonlal rudder was turned too far ' 
and the niarhino shot up to a height of 
40 feet at an aiiBlo of nearly Hi degretn ^ 
Mr Herring attempted to maki a turn , 
after flying BOtut 100 feet, end llu ma 
chine liinied Bucceanfully Upping In¬ 
ward at an angle of about JO degrees 
from I Ik horliontal and making a 40 
degree turn He then tut off the BiHtrk 
and descended In alighting the aeut 
WBB epllt and a runmu end ouv of the 
Inclined rodi were broken According 
to the Inventor, the tnaililne rose lit the 
nir with the dvlator (who weighs 190 
iMiunda) with a thruBl of 140 imunda, 
and he biMlives that a thrust of 80 to 
86 iHiunda Is aufflrlenl to fly It The 
throttle WHS not fully opened, and the 
motor, he thinks develoiied not more 
than 0 hoiH) iKiwer when the machine 
waa In flight 

This biplane le the first aeroplane to 
lly III Niw Gnglaiiil hut It la print Ipally 
noteworthy ImHiise of the new metbiMl 
of aiituiimdi Ktabllliy which apparently 
tuH'iiiH to work fairly well 

Mr Herring has replaced the vertical 
IHtrlltlunB of the Voletn biplane (which 
loniieet I hi main plaiiee at the ends 
nnd at viirluiiH polnta in between) by 
the alx aniHll irlBiigulBr fine tihown If 
llieBo Bmall fina, placed above the upper 
plane, answer the piirpoae aa well aa do 
the partitions In (be Volaln machine, 
one ran readily ace that they offer much 
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or tbe trouble witb Ibe preaeoc i 


i'vnl\<><i a HyInK maLhlnu in which 
I'vtry iwrtlon from enalne to proiiellora 
boa bccu constructed actnrdlng to his 
own Idesa His first cars was In reduce 
tbe proportions of the machine as i»ni- 
pared with those of the gigantic appar 
Btus which he constructed at Baldwyn's 
Park Tbe toUl width of the new aero¬ 
plane la 44 feet, while hla earlier multi 
plane bad a span of over 100 feet 

Idku Ha prototype, the new aeroplane 
Is of the multiplane type, and Is In ef¬ 
fect mads up of six aeroplanes, each 
being I feet 6 inihua in width, fore and 
aft The planes are notably thin, and 
are neatly covered with waterproof silk 
fahiic very tightly laced h'rom the 
cenlral plane spring out two super 
posed wings, raised well above It, and 
so curved as to produce automatic bit 
eral stability to a very high degree 
There are balanced ruddora tore and 
aft, and a horixontal atecrlog rudder 
The Maxim patent device tor varying 
the pitch of the planes when In flight 
la ullllsed This dlffora from the Wright 
warping device The wings are moved 
In one direction by a lever worked by 
band, white a spring controls them In 
tbe reverse direction 
The engine Is mounted between tbe 
planes, and bahind the pilot, who sits 
In a low metal-covered compartment 
with the steering and control wheel In 
IrunI of him This disposition gives a 
very clear lookout, and at the same time 
the aviator la belter protected from the 


Rg;l 


Everyday Magic 


Aladdln'slamp transported Itsowner 
from place to place In the twinkling of 
an eye 

That was thousands of years aff>- 
and the lamp was only a myth But 
BO wonderful that the story has en¬ 
dured to this day 

The Bell telephone Is far man won^ 
derful—and It is a reality 
It Is the dream of the ages, come 
true. In the office. In the home It 
stands, as commonplace in appear¬ 
ance as Aladdin’s lamp 
By it the human voice—the truest 
expression of personality, ability, and 
character-ls carried from place to 


place Instantly and accuratdy And 
human powers are thus extended as 
If by magic 

All other means of communication 
are cold and colorless in comparison. 
By the telephone alone Is the human 
qaaUfy of the human voice carried 
beyond the limitations of unaided 
hearing. 

The Beil System has provided this 
wonderful faculty for all the people. 

The whole country is brought to¬ 
gether by the Bell policy of universal 
service, and the miracle of telephone 
talk is repeated six btllkm times a 
year 


The Bolt Long DUtanem tolophtmo pute a man in 
intimato touch with now rooourema, new pomrihiiitwe. 

Ono Policy, One Syutom, t/nhoreal Service—(Ame 
moho every He/I Toloi^onm the Center of tho Syutom. 

AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASDOCIATeO COMPANIES 






iliK-lty than tu companion, 
way iia gyroacopic action 
Joint gyroscopic action of 




hn material for hla 4-ryIlndflr 60-barae . 
;iT motor, and Uaa buen enabled to re- 
e weight while having a good margin 
strength 3|)celal lare lias been glv 


Free Free 


auggeatlve of (hat adopted by Santoa lew to aay addma ea i 

Ouitont on hid little monoplane A 
moat Ingenona ayitem of automatic 
foread fowl lubrication U employed, mmafn ^ 

(ObnohuM on fO§t SM-) Ml Maadmw.Naa 

























































































































































































































































Scientific American 



(riHuUipa from p » g » 

Uila point At that dqtU Aer wItt 
connected by a horiioatnl tnnaal Tb«» 
aqnednct paMM tbronfh tbe monntaliia,' 
and reaches the westerly shore of the ^ 
Hudson River at an elevation of ‘ ef 
reel above tide level, and here vertical 
and borliontal shafts will oonneot witb 
tbe MOO-foot deep ■shaft at tbe Immedi¬ 
ate edie of the river, making a toUl 
depth of 1,600 feet trom the flow line to 
the lowest level of the siphon It la 
gratifying to realise that after the 
doubts and anxieties regarding tbe gwo- 
logical conditions affecting this work, 

Its construction In solid granite has been 
assured It should be mentioned that 
the whole siphon will be lined through 
out with conirete 

At Kenslco there Ig being built an 
snxlllsry sloraKn reservoir of about 40 
billion gallons nitimate capacity, of 
which about JO billion gallons will be 
available at flow line level The elevation 
of the discharge will be 100 feet abovo 



tinued In metal pipes, unv bramh lead 
Ing north to the borough of Queens, and 
the other passing below tbs Narrows to 
Rlibniund ut a polul where the width Is 
about 10,000 feel Thu eenstrurtlon of 


this tunnel will confer tbe Inestimable 
advantage that oven at the lower end of 
Manhattan the water will rise to a 
belghi uf 2R0 feet above sea level, or soy 
In about tbe top of a 20-8tory building 
The total coal of the work from and 
Including Ashokan dam to the city line, 
all ut which Is uuw under contrail la 
fli»,ni»4,870, and of this amount work to 
I lie value uf 6101)00 000 has boon com 



blast Is only shown Issuing from the tube 
I Just beneath the rod Wherwliw the re- 
I suit Is oxarlly the same as If there were 
no blast 

The experiments may be varied within 
a very aide limit, and an Intereating 
variation la to uae, instead of the ebonite 
Bbenl, a jdatC of meUl well luaulated and 
connected to the other pole of tbe elec¬ 
trical machine. Instead of earthing tbe 
pole as previously ddSirlbed On the 
■heel of metnl lay a piece of paper, and 
upon tbla spiinkla flUnga preferably t 
mixture of magnealnm and Unek Iroa 
oxide Between tbs sheet and tbs din- 
charge pole, InUrpoae an objapt aa be¬ 
fore, inah aa tba croaa, and when tha 
(Oe«oliiiie«oa,pags Ml.) 
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.Motor 

^iLkto nh tk« Futart 
BmI of Smmm Sba mad 
PMr«r is Iba World tr-l 

SItiLtio2SHm, If MM* 

3 



prrforatiotiH uia; 
dparki JuropInR 
The explanotl 


connected to a gold leaf elec 
negatttely electrified and U 
luminated by the light of burning mag 
nealum, or bi 




Four Sumcient Reasons lor 
Buying a Haynes 

I. The Haraea at $2,000 looka 'too good to be true ' 
Nothing like it naa ever been offered before Can with 
pracbc^ly no reputatitm cost as much 

2 The best way to proive its value is to compam it, point 
for point, with cars selling for $2,300, $3,000, $3,500, or even 
more. Judge for yourself. 

$2f000—With Full Equipment 

3 Take die advice of other manufacturers and investigate 
everything they have to offer. Haynes cars at $2,000 
are more than equal to any comparison 

4 Don't buy it merely because it is made by America's 
pioneer automobile manufactureis. Buy it becauae there ia 
nothing to compare with it at $2,000. 

Roadster Dem-Tonneau or Tourmg type—aO al the same pnee 

Let US send you the Haynes book and tel you where you can get 
a demonstration 

HAYNES AUTOMOBILE CO. 

IM Main Street, Kokomo, Indiana 
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lim I'lUiaiiii, Will lb ftirniiihnl Upon Hlitillmunii ^ ^ Iwtt. 


311 NN * 0(1 Inr , «) Brudwaj, Nrw York. 


NKW YORK, dATliKlMY MAKCM 2fath, 19U1 


Tbr Killioi I- .in«l III HTLivi Mr i KmiiiiuiiKin illiiiiirjiicd artirko 

on (a jv IMlii ptiriiiiifraHib arr arUrlrt 


THI PRIIIKVATIOR OT TRI CITY HALL PAtX. 

I T la a iKHilllti iniHrurluiio Lhat tbr laik of a co- 
onllnatrd plan louplod with tbc aatoundlDR 
rapidity with wliPh Ibo city baa la^a built up, 
lu aay nnihliiR uf a total want of forealght on 
Ibo iiart of iho niiiiililpal aulborlllpa abnuld hava 
robbid tha niHlroitullB of tha Naw World of tbe oppor 
tuiilty to praiuol tlioBA agitriRatlona of magTilAcrni 
muiililpal hutldlugH, grouiiaii about apadniia and rara- 
fiilly lald-oiit pIhmih and piihlli Miuaraa, hIiIiIi arc onn 
of the Klorlaa uf ilia uraat dtlea of ilia old World 
Hudi publli apniiH uh hc iKMaaaa havi Ix-an Rradually 
enrrnailiiil u|Kin and tlidr Inland! <1 tlataa have la an 
cloKd and Inn ortan pnaltlvd) dlalliiiirad, by bulld- 
liiKa if no ardiltiitural lieauiy which have buan run 
up apiwrantly nliboiii any appriilotion and n rtalnly 
with a toliil diHiTKnrd of thi anhltaitiirul oppor 
tunitlia ibiia pniaiitcd and on rnthlcasly thrown away 
I'i rhnpa Ilia bial known of our publli Huuorce In 
C'lly Hall Hark wbldi auily In the IhhI lantury, waa 
beaiilltlad by lha arm lion of lhal ri in of mtinldpal 
an hill I inn ihi rily Hull n biillillna which avan nt 
thiH Inta liny uialiitnlnH Ha iMMltlon iindialli nRcd sa 
lha moat pi rfad pin a of work of Itn kind In New 
>ork If mil In I In \ hob of Hu I nIUil Htnian Kor 
the yrautar pari of ii icntiiry tbla daoalc building waa 
piH'llinlly Hip aula oiaiiiHiiil of lh( park iiml, atand- 
Ing III Hip iiildai of lia grm ii liiwiia and aiirroundad 
though not ohniiiird tiv an iidai)iinla growth of tini 
bar, HiIh biiiiitlliil Htriidiiri long lainiilnad na lha 
domlnutlng fantiira of what la caitalnly Hia moat In 
lirfHlInK and In aoiiia riiatiada Hia moat banntifiil uf 
our nuinlli r cll> pnrka 

Tha Ural di am rnl loll of thin aixil oernrrad when the 
Kadi ml gnvariiininl arm lad al lha apaa of tha In 
■Dgla that unalghlly plla which for aocral dmadaa 
boa dnni duty aa lha Caiiaral IMkI Ofllcc, a building 
whlih Hill only cut Inly aliiila nm I In charming view 
of t llv Mall oncl Hu Ihirk whldi wna lorniarly obtain 
able from nmadwav but cniiatltuieH In llaolt a monu 
maul 10 Hia lolal lack of rallnamant wlildi marked lha 
piiblU nrrhllmliira of lha day In wbldi It wan built 
And now It la propom-d not only In furthar aiurogch 
upon Hii alraady raalrlctad nria of llic park by build 
Ing tbaraon a t'ouiily C'oiin Hanna of ruloaaal dImen 
nliimi but It In lull iidad, II you planna to place thla 
glrudurc Inimiillalely behind the Clly Hall, wboee 
)uat proporllonn and dalbatc baanty will ha antlrcly 
dwarfed and riilnml by lha lowering nnd widely over 
Inpping facoda or the building Although It may 
bo a pnlllaHoii It In iirtalnly not a Jlinllflcatloll Of 
Mayor Oaynor nnd ibc other diy olDclalu who faior 
thla coiirne, to ntata Hiut they do an unwillingly and 
after a nlncaia mdeavor to aaiure nome oiher aultabla 
Mile Kor I bale In a vowilbla though vary contly, 
C8rni>e from tha dlliinma by tneana of lha allnmallre 
plan which arlglnaled with the archllecta of thin city 
and In rvcctvliig ibi Indumemenl of the leading artln 
tic municipal Improvcmoul, and hlntorbal norletics, 
lo aay nothing of a thoroughly unanlmoua public prena 
Thin propoanl In that the city pun hone the Iwo blockn 
lying Iminadlaluly to the north of the Pity Hall and 
place the 1 IIW Court Ununo upon the land ao aenired, 
tha \arloiiH daiHirtmantn being houaed In the large 
olllii and uibiT biilldlngn now inverlng thla land until 
auih lime an tha new Court Houae la ready for occu- 
pani} An the n! adn of lha city demand It and the 
funda bivoina avnllabla the land ao acqnlred would be 
covered wHh other mnnb [pal biilldinga of a monuiuen- 
U1 character, nnd nlllmalily thla group of bulldinga, 
•nd the (Tty Hall Park with lha pranont blatorlr atme- 
tare would form an Important renter with laiidacape 
and architectural elTmU of dignity and beaiily that 
would be rommenaurnta with tha Importance of a dty 
whlih la deatlnad ultimately to bocimie In alie wealth, 
and luiportanco tbe leading city of the world. 


Sctelitlflc AmmHoBJX 

In glTliic our boarty Indoraement to thU propoMl, 
we are not unmindful of tbo fact that New York dty 
bos now In contemplation public worka on an enor¬ 
mous scale Involvlni the eipendltnre of vast sums of 
money But we also reatlia that In munlq||l^ as In 
other aSalrs, conditions may occasionally arise In 
which aactiflee on the part of the present generation, 
large as It may appear at the time, may come to be 
regarded by posterity as but t small price to pay tor 
the lading beneflts conferred 
The present criels surely presents an opportnnity of 
this very character 

THX KITU RAVAI, UOUAnZATiei TO HATl A 
fAlS TRUL. 

I N view of tbe divemity of opinion which was 
doveloiied at tbo hearing of the House Naval 
Committee that body followed, we think, the 
wlHeat course In tnlllDg to recummend any 
legislative aitlon until Secretary Meyers plan has 
btin in operation for a siiflldent length of time lo 
prove tho extent of Itn practical utility As to tbe 
Wisdom of some of the tbangee which the Secretary 
hue mode, there ran be no poaelblo difference of opin¬ 
ion The Institution of a seimrate and Independent 
Bureau of Ac<-ounting la one of the beet reforms that 
have been Introduced Into tbe navy for many a decade, 
and already at the Boston yard, where it has been 
for a loneldereble time In operation, the eystem has 
shown very satisfactory resulta 
We ar« also heartily In sympathy with tho pro- 
IKioul at the Beeretary to diapose by eale of those of 
our older vesaela, which arc ao deflilent In tcrialn 
necessary qualtfIcatlonB of a modem warship oh to 
nnder Uie cxpendlliirc of a heavy sum of money 
upon them for repaira and reconstriii tion a very 
duulitfiil pulley A few years ngo Kngland struck off 
the list and put up at nuitlun over ono hundred of 
her wuishtps, nnd there In no question that her navy 
was the better for thla very dmallc pruning out of 
dead HiiU decayed niatirlal 
Although the pmiiosal to sepaiatt the work of tho 
nnvy yard undir the brciid dlvlelon of hull and ma¬ 
terial la baaed u|ion logical grounds, and would ulti¬ 
mately provt to hH\e working advontaxes of a prac¬ 
tical «hararter. we think that the proiMUial to w) 
Heparole the work IH soniewliul premoliire and this 
foi Hi! nwiim that we hnve not to-day among tbo 
!nglne<.rlng lurpe, a body of men of guin!lent shop 
ixiiorlen<e to qualify them for that oversight of the 
ahopa which Is Loiilemplnted In Uecrelury Meyers 
plan If the inatltntlon of a separate dcjmrtment 
of machinery Ineludea oa an IndlsiicnMblo corollary 
Hit training of n lertulu number nt the naval eiigl 
noera for ptruiatimi nhuii duty ae luanngere of tho 
Hleain engimering shoim of thi navy yard the auc- 
!eBB of the phiii would b<h in mon uriuto In any 
ceae, we bellevi Hint until aiiih n Irnlnid body Is 
nvallable II would bo nilvleable to cnnllniio both tho 
hUuUi tngliiiv ring nnd conHlriutlnn ahogm under the 
uiannKeniciit of Hu naval tonalrilctors 
Now that the Meyer plan la niisureu of a lengthy 
IHTlod of (rial tbe country mny rent Biwured (hut 
tbe whole of the natnl servlin affoeted liy the changea 
will co-uperati In a loyal endcaior to gl\e the new 
plan such a perfcclly fair trial as will w'rve to deter 
mine Ita pra!Hial utility Therefore we grtatly regret 
to see that a prominent New York dally paper has ao 
tar forgolteii the dignity which atterhes to Its well 
deserved repulallon, as to Indulge In a bitter per 
fwnal attaek ou certain naral omcern who have re¬ 
cently teatthed before the House Naval Committee, 
and that our contemporary boa gone so fsr ne to In¬ 
sinuate that because aomo of these omrera were not 
In sympathy with certain fcaturea of Mr Meyers plan 
the only pn>per course left for them to pursue was to 
tender thetr realgnallons 

It Is unjust and misleading for that Journal to 
omit to state that these officers had no choice In the 
matter of giving teatlroony before the Houio Naval 
Oimmlttoe, when once they had been summoned be¬ 
fore lhal body, and that It was the wish of the 
Becrelory that they should reply to the questions of 
the committee unhampered by any conilderatton of 
whether their views were or were not In harmonyr 
with hia own 

So far from their frank expreaslons of dloagree- 
nient with ccrUtn phases of the Bscretary'i plan 
showing In any sense a spirit of InsabordlnatlOD, we 
rather take It to bo evidence of a true moral cou^ 
age which places the highest Interests of the navy 
above any canslderation of a purely peraonal cha^ 
acter 

Therefore to Insinuate os doss the New York Bun. 
that from these and other gsntisiiMa In ths navy 
who may happen to disagree with osrtaln parts of 
the Secretary's plan. It wouM be Impoaalble te as- 
cure proper ctHipsraUOB during Uu coming months 
of trial, la te betrsr a oomplste igBoraaoe of that high 
professional spirit whhm pervades the United BUtsa 


Martb adb IjlA 


than In tba^ bard working apd litUs appnela^ botfr 
of offtoers, the Naval (hmstrooton. 


TKB iOOTTJiR UB CAMAU 

T he British government having rsviswsd tlM 
vortoiu projects ter a ship canal through 
Scotland, whereby the Forth and the Clyde 
can be connected, havs dsolded that ao tar 
aa naval rsqulraments are conesned, the most favor¬ 
able route Is that through Loeha Lomond and Lout, 
or as It Is gensrnlly called, tha “Low Level Route” 
Burb a canal tbe government etatee would unques¬ 
tionably poateae some strategical value, and as they 
would Onanclally aseiat such a acheme, the proraot- 
era of the enterpriae are urged to push tbe matter 
forward In commercial Interesta. The government, 
however, stipulatea that the canal ahall bare a floor 
width of 148 feet, a depth of water of 86 feet, and 
locka SGO test long by 110 feet wide at the antrance, 
with a depth on the sill of U6 feet 
A aca level canal was found to be Imposalble, for 
oltbough the mean level of tbe sea li practically the 
same on the Clyde end the Forth, the level at high 
water la not, ao that a aea level canal would produce 
sharp tidal ourrenta which would Involve eerloue risks 
In navigation 

According to the designs which have already baen 
prepared, the entrance to tbe canal from the North 
Sea would be a little distance north of Orangemouth. 
striking Inland In a northwesterly direction, skirt¬ 
ing Stirling on the aonth and running Into the Forth 
valley which does not attain a higher elevation than 
30 to CO toot above aea level, then paasing through 
the haunch of Ben Lomond Into the valley of Bn- 
drtek Tbla cut would be the heavieat on the whole 
route, the ridge attaining a maximum height of 260 
feet above sea level But It Is short Entering Loch 
Iximond, the weters of which aro deep enough tor 
the largest vessels alloal, the loch la followed for 13 
miles to Tarbet where another tut la mode through 
the Berk of land, mllea wide separating Loch 
Lomond from Loch Long Tho latter would be en- 
tired at Arroehar nnd this loch, which has a very 
great depth of water. Is followed until tne Firth of 
Clyde Is roachod opposite the Cloch Idgblbouao The 
Ini ka would be plai ed at either «nd of tbe canal 
Ihut on the Clyde tn lift tho vi'sael to tbe level of 
the water In I,imIi Luniiuid wlilih la 22 feet above 
the mean level of the aea and the other at Arroehar 
to regain Hie sea level In Loch Long 
The total length of suib a canal would bo 61 nau- 
thal miles of which 10 miles would be In canal and 
the other 21 miles In tho open waleia of lioch loe 
mond and I,oih lomg The deepi-at ruta would be 
one of ISl feet near Bllrtlng another of 286 feet ' 
the head of the hoi lb valley, and iiuc of 142 leei 
letwecM Tarbet amt Arroehar These cuts thookh 
ilocp are very alinrt The vessels will have to be 
lifted at the Forth end of the canal 12 feet at high 
water and 11 feet at low water, at Arroehar the lift 
would be IT and 27 feet respectively In addition a 
regulating lock would Im formed nt the haad of the 
Endrlck valley to be used when Loch Lomond la tn 


l-urtlier advantages of tbla route are the avoid¬ 
ance of river deviations only comparatively imall 
brooks being encountered, which could be easily 
svphoncd Bcroas the canal Only one deviation would 
be neecsaary that of Ibc Endrlck which after all la 
only a stream Again, tbe minimum of Interference 
with tbe railroads will be offered \o awing biidgoa 
will be nccesaary and It will be posalble for vessela 
to proceed without ohortonlog their moata Tbe 
ahariiesl curve will have a radius of two miles The 
constnutlon of tbe canal will entail Che excavation 
of I7umJ0,U00 cubic yards of material, and Ita coat, 
to meet the Admiralty requlrementa, would approxi¬ 
mate 8120,000,000 Work wrould occupy aaven years 
Apart from Its strategical value, the canal wouM 
have distinct attractions tor commercial trafllc It 
will otter a shorter route between America and 
Europe, and will avoid the dangerous passage oUt 
the Peatland Firth The extent ef tills "North 
About" traffic aa It Is called, including the cosstal 
traffic, ia conaMerable, and the saving of rrom lOO 
to 600 miles In the aea Journey of the traniatlantlc 
vassels, according to the situation df the Staropean 
port would be an important consldentioii. The as- 
grogate of this ttnOc which wouM use the casa) Is 
10,724 H06 tone per annum, and at an averags rats of 
37H cento per tmi this wouM yield an sMiial rev. 
enue of about |4.0flA0Q, which after dednetiag 
8300,000 as tile annual oast of malnteanneo, uto 
wouM yield shout S per cent on the capital tor an 
Admiralty canal The selienM Is Mug aettvaly 
pushed forward, and so soon os tome Msa of What 
the tovernmont wouM be prepared to do Onanetnlly 
Is ohtalirtd. ao dtWeuMy vffi be oipermoad la seew- 
tag the itsesskgry flaaiolal support to ooaairaet tk* 
w at erw a y- 
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ASKONAUTIC8. 

K AAm, tM Frtnebnuut itOd to havo Sowb about 
1.0M (ett Id 18U7 with bb ataam-pfoptUed noBoplaBe, 
the “Avion,** baa recently been decorated with the rod 
ribbon of the legion of Honor Hie niachlnc b aaid 
to have embodied the wlnt-warplng principle aince 
patented by the Wiigtata. 

rrnneedlngi have been begun in France to invali¬ 
date the Wright patent Na 842,188. of March 84, 1904. 
on the ground that the patent waa not worked in 
France within three yeara, aa muat be done accord¬ 
ing to the atatute. In aearohlng for antloipationa 
the French bwyera have diaeovered the Ungliah pat¬ 
ent No 881 of Mathaw Watt Boulton, granted in 
1888, which providea movable wing tlpa or “allerona“ 
for the punaiee of tranaverae atabillty In 1870 Rich 
erd Harte, another Englbhraan, took out a patent 
(No 1461)) tor maintaining tranaverae atabllity by 
meana of revolving wing tlpa operated by a weight 

ne aaooad annual combined aeronautic and motor 
boat ahow opened In Olympia, JMndan (England) on 
Horcb lltb Bealdea numeroua amall modela. forty to 
nrty aeropbnea and balloona were ahown In addi 
tion to the regular French modela of Wright, Dldrlot. 
Farman and Bantoe Dumont, a number of Brltieh 
built dDpIleatae were ahown by well-known lirma. 
aa the Humber Company, for example In 
addition to theae there were a number of new aero- 
planea built by Engllah Inventora Intereal In avia 
tion la very atrong in England at preaent, and aevetal 
big avbtlon mecta aru planned for the coming aum 

la praparlag for a re-hearing of hla caae on the 
lUth Inat, (llcun Curtiea baa exporlmented to nee how 
much rcalatanre lan be Interpoaed at the enda of the 
planwi of Mb biplane without caualng it to aworve 
He uaed amall vcrtiml flna 1x2 feet in altn, and found 
that theao could be aet at right anglea to the line of 
iliglil for a few Huconda without laualng the aero¬ 
plane to Bwerve from a atraigbt path and without 
moving the vertical rudder Aa the reaiatance of the 
balancing plaooa which Curtlaa uaea la far leaa thau 
la obtained In the manner Juat doaciibed, there ran 
be no turning tendency produced by them, and hence 
no uau of the vertical rudder In roujunctlon with 
thorn Mr Cnrtlaa haa alao flown with tho vertical 
rudder tied and with It looae, ahowlng that a move¬ 
ment of thia rudder la not required We olao learn 
that the Autolnettc monoplane baa been flown with 
the vortkal rudder left off With theae practical 
demunetmllona of flight without the uhu of the 
Wrighta’ patented romblnatton, there aeemt to be 
little doubt that any Infringement aulta they may 
Inatltiite will be BUcceaafnlly defended 

On Betorday March 12th, Aviator 1/nila Paulhan 
mode only a abort atralghtlinn flight of 600 to 600 
..t-jt at the .lamaica race track The atrong wind of 
26 miles an hour velocity, and the few apectatora 
were the prlnilpal roasona On Sunday, however, 
several ibouauud ])cople Journeyed to the track, many 
of them In Butumobilea, and deapUe a wind nearly aa 
atrong aa that of the day before they were not dla- 
oppolnU'd About 4 46 P M Paullian aUrted ngalnat 
tho wind, which woa blowing directly arruna the 
imrk Hli mBchlnc roae after a run of aome 76 feet 
and traveled diagonally acroia the track while aacend 
log conatantly at an angle of 16 to 20 degrees It 
rate to a holght of 300 feet above the trees on the 
nppoalte aide of the track, then, turning around, 
It aped back with the wind, passed over the grand 
aland and, making a sharp tnm, swooped aitddenly 
to earth at the very point at whlth It aUrted 8 min 
utea before Pbulhon'a waa the moat thrilling exhi¬ 
bition of flight ever aeen near New York, and It la 
unfortunate that a dispute with hla manager bos 
stopped any further demonstrations 

On Harah lit and 2nd Mr Henry Farman made 
aome record flights with paaaengera with a new 
biplane Hla machine was originally bnllt for the 
Rhelma meeting lost Angnat, bnt it did not fly then 
owing to an accident Despite lU amall alae and surface. 
If showed excellent lifting power and stability The 
spread of the npper plane la 34 feat, while the lower 
plane la 12 or 14 feel aborter, bealilaa having a large 
■ectlon cut away In the center to accommodate the 
propeller Movable flapa ere fitted to the back edgea 
of eitanilona of the upper plane only, and the tall 
cOMlata of but a single borisontal anrflace between 
the two'balvea of tbe vertical rudder Tbe machine 
ia mounted npon combined mnnera and aUds and 
fitted with a 60 H P Onnme revotvlng cylinder motor 
On tbe let last Mr Aurmaa made a Bight of over 
1* gtlnutes with Hme Frqnck and another pamenger, 
thnff bMUlng bip threeqMmn leeoid of 10 N made at 
Betbeny on Angnat tStb. The Wlowing day U 
agMn flew with two paaaeigaia and remained nioft II 
minutes, or more tban fonr times gs long aa the day 
before On nceoupt of Its redncod snrfboe, numas’i 
biplane moat bave Hfted ever I poands per nqoare 
toot, wbiph ia a high figure tor n biplane. 


ISclkrtUlcr Amtrlcafk 

CLCCTBICITY. 

fa tajdember of but year the Boehm and Maine 
Railroad eatabllahed a telephone train dIepatching 
ayatem on the line between Boston and Fitchburg, 
Hosi ThIa ayatem proved eo aotlafactory that tbe 
rallroa^la now about to equip two new divisions 
with tff^bones One of the dlvlalona conalats of a 
V6-mlle line, from (tonconl to Woodavllle, N H. and 
the other of a 70-mlle line, from Concord to White 
River Junction, Vt 

In a leotnre before tbe Engineering Society at 
Birmingham, fllr Oliver LiOdge diaenMud the question 
of protection from lightning He stated that the 
problem couslated In finding the beat method of dla- 
elputliig the enormous energy of the flash, but that 
It waa not wise to get rid of the energy too qulikly 
A thin Iron wire la conatdemd the beat lightning 
conductor from tbe electrical point of view, but It la 
almost Impoaalble to protect a building from light 
nlng unless It la completely enveloped In a metnl 
cage It la by no uu-ans true that a building ta aaP- 
when provided with a conduetor reaching up to the 
tallest part of the building. 

Bsperimenta made with ultra violet light appear In 
ahow that It la more efferllve for atcrillxlng llquraa 
than oaone The ultra-violet light la produced by 
meana of mercury vapor lampa quarts tuben being 
used Instead bf glaaa tubes which are placed In dl 
rect contact with the water to be purified A French 
Investigator, M. Victor Henri, haa found that the 
bactericidal action varies greatly with (he iHataiicu 
of the lamp from the bai terla. With a Cooper Hewitt 
lamp of 110 volts an exposure of 300 MMonda at a 
distance of 60 t-entlmelera wan required In order to 
kill the bacIttUB coll At a distance of 40 centime! 
an an exposure of 180 aeconde waa aufflclont, and 
at 20 centimeters 20 occonda The temperature aie 
poared to have little If any. effeit for the microbes 
were destroyed even whin the liquid whkh contained 
them was froaen In Ireallng upaque llqiitda nuih 
aa milk It waa neceaiuiry to spread the liquid out In 
n thin layer For milk the maximum thlikncaa of 
layer with which the effeil could be produced was 
one Inch Another Inveatlgator produces the ultra 
violet light by meana of electric dlathargia In a rare- 
fled atmosphere of carbon monoxide, larbon dioxlili 
aiilphiireted hydrogen, or aulpburoua odd 

An Intaraaltag description of the rural telephone 
lines In the Oxarks woa piihllahed In a recent num¬ 
ber of the Klectrloal Review and W< stern RIecfrIi Isii 
Every farmer In this region, no matter how poor 
he la haa a telephone The telephone lines have tsTn 
Initalled by amateura and every variety of telephone 
la used on them Owing to fear of lightning the 
connection from the |g>lc line to the houao wtie Is 
mode by bending tbe ends of the wtrea and hooking 
them together When a thunder storm approaches 
this connection Is unbooked and It frequently hap¬ 
pens that the owner forgets to re-establish connec¬ 
tion with the main line after tbe storm The lines 
are all grounded, making It very dllflcult for one 
l-srly to call another Fifty telephones to a line Is 
cousldtred a light load The lines are supported on 
such poles OB esn be easily obtained, which are sel 
dom sunk to a sufflclent depth In the ground to 
prevent them from leaning at all angles Trees 
are alao need to snpiiort the lines and the branches 
are seldom rut away tn clear tbs wires However tbe 
subscribers appear to bt satlsBed If only their line 
“talks" The subarribeni nsually combine to put up 
a swltcbboard In the nearest town and pay some 
one for attending to tbe calls 

A rary Interesting method of electroplating bos 
been developed In England The metal that Is to be 
deposited la mixed in powdered form with other aub- 
Btancet and it la merely necesssry to wet ibo powder 
and rub It on the eurfaee that Is to be plated Tbe 
other Ingredlenta aru an electro-poskive metal, such as 
sine or magnesium, an Inert subatance aueb is chalk, 
and a aalt which when wet servea as an electrolyte 
The following deacriptlon of tbe procesa Is given by 
the author 'The electro-positive metsi constitutes 
the anode and the object treated the cathode, and oa 
'Galvanll eontalni a quantity of finely powdnred 
electro-poiltlve metal It makes innumerable contacts 
with the cathode Burtsce and acts aa so many minute 
snodM These Innumerable minute anodes gradually 
dtosolve, and In dlasoIvlDg set up In the liquid little 
local circulations of electric current Tbs circuits are 
so excessively amall, so exceedingly near together, 
and ao numerous that they cannot be separately ob¬ 
served, and the surface of tbe metal becomes the 
neat of Innumerable concomitant voltaic and electro- 
lytla acUona Thus the potential or stored up energy 
of the elementary subetances In tbe powder Is con 
vsrtsd Into electric current, and as tbese currents 
leave tbe liquid they throw down from the metallic 
Hit In Hlutlon a thick film on tbs cathode, end it 
bs cei pea plated ovei with a deposit' 


SCIENCe 

Frol. tiOWoU announces that he has discovered a new 
canal a thousand miles In length on Mara Tbe canal 
developed between May and September Iasi 
It ii stotod that many of the lihrary newt- 
papers, printed twenty years ago are diHinlegraiIng 
because our modem wood (lulp imi|ht In not pirman 


The ooHsotton Of Indian rostumcH woaiwns and 
utcnills brought together by E W I,enderR of I’hlla 
dolphin and valued at 8i«l,nuv, has been iMiiiglit by 
J Flerpont Morgan and given 10 tho American Mu- 
Boiim of NaltiroJ History 

Ths BBtronoBleal clock at Hampton Court Palace 
has lain removed for repair and repainting for the 
first time for nearly thirty years The iloik, which 
saa Hu Brat of IIh kind In England whs made for 
Henry VIII In rriO In IKko k was brought from a 
Hhi-d at the palace where ll had lain for nearly half 
a century, and by order of the Ofllet of Works was 
n-ereited In the iHislllon shlih It biie hIiiii oicupled 
in the pourtyard of Hie piilsie 

The const dlseovircd by Daniel In Deciniber is 
not the same as one discovered In 1867, for whkh a 
period of about forty two years had been found Dan 
lei's comet has been found in lieinng to the Jupiter 
family of comcle having n period of about six and a 
half years There an* now out thirty of Ihesi and 
four or live of them pnas Ihrnugli perihelion every 
year, but they arc in many cases so fntnt os lo einde 
observaHoii allngelher 

W W Ooblants has disroveri'd tlial one of the 
Ingmdlenla of Hie milky fluid wlileh Ihi firefly 
(Fhiitimui Pi/ralU) exudea when loiiiheri cxhIblU 
an liitcnao blue flnoresiTni c when It Is ixihwihI to 
ultraviolet rays The lliinreaiemo Rpidruni la very 
bright and roiillniioiis from isOga to rilOga. 
(hm, the unit in whhli wave lengths ore measnred 
iquals 1 1 000,00(1 millimeter or 1 25 000 000 tneh ) 
The 'phoaphorcBi eiil' light which the (Irelly emlls at 
night Is orange^-nlorcd and Its apeilriini extends 
from OlOgg to OTQwit. Hence Hie two spectra are 
mutually complementary 

la ths nortbara part of Archangel, whkh la the 
most northerly govornmenl of KiiroiM>nn RusmIb g 
farm for the breeding of Kamaehatka otters blue 
foxes, aabica, martens, and oilier valusbio fur bean 
log anlmala Is being estsbllshed by (lermaii capltal- 
lals The soil and illmale of Ibis district are exaelly 
silked lo the animals and the annual reulsl 1 barge 
Is only about ti cents |H>r arn, an llml Ihe lenliire ap- 
ptars Very promlaing ai flrsi glaiiie On tin other 
hand n large Initial outlay la required The farm 
conlalna 1'JOO acres, Is lie loped by a fenii coven d 
with shHt Iron which has lost 167 000, but the bur 
rowing prunenalMes of ihe foxes and rodeiila will 
probably mske It nenwsar) to exlind Ibis barrier nn 
dergrouDd, at a large addlllolial extanse 

P Bodily flnds that the growth of radium proceeds 
niiordliig lo tbi sqiiari of the Hme On the niwump- 
Hon Hial nn other Intermediate bodies Inlenene the 
period of the direct inrent of radium Is 17 61H) years. 
The amoiinf of radium present In tin lanl prepared 
noliitliin Is less thun that 10 be exiierted, Ibis suggeJtS 
the existence of at least one new produit, 'Uranium 
A" Intermediate bitwiiii uranium X and Ihi parent 
of radium with a prriod of the order of one year 
ll Is conrludcd Hint this would not iippnu lably alter 
the produetlon of radium according lo llu sqiinre of 
tho Hme over Ihe pi rltid obsi'rvatIons linie luen made, 
iHit It wmilil vllink the calciilaHona of Hie larluti of 
tho average life of the parent of ruilliini according to 
the Hiitlicrford formnla 

A Oanaoii bird fain li r has msde n m rles of 1 xpi rl 
menffl for the purpose of deteniilnliiK Hie vitality of 
pgga In dllferent atagis of Inrnhallnn On thi flfth 
day of Iniubntlun live canary birds (ggs urri- Inkeii 
from Ihi nest, marked with iiuuibi rs and replaied In 
the neat, one by one at half hour Init rials thia 
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An Account of a Trip in the Largest Balloon Lver Constwcled 

A BALLOON TRIP OF FORTY YLAR5 AGO. 


It li dniibtrul wbnllinr thn Rnnsatlon of traveling In 
an alnhlp haa ever been better ileai ribed than waa 
done flirty nine yearn nge Inat Jiini by Onrrlik Mal¬ 
lory nnil publleUca In tin IMillartelphla Inquirer, 
June 3l)th IHliO aftir a voyage In tl.n largeat alrablp 
that had tver been conatruelcd tin lo that time 

Mr Mallory tvita a genlliman of edueatlon and One 
dearrliulve talent and Inter luiiiiiiandtid a brigade of 
lavalry iliirlng the ilvll war Prof T 8 C Uiwo. 
the ni runoiit In ehargo haa a dlatlngulahed civil war 
miiidnsan aerial aeotil lie l« conatructing a great 
iiicHlirn Hlr^lilp in hin home city, Paaodena, Cal 
111 re la Mallory a areuunt, aomewhal abbreviated 

‘ The oaeent of Mr Lowe’a raammoth alnhlp on 
Tburaday laat wan by no meana an ordinary ocraalon 
/fol-dlioal icleotllla aeronauta bod In treatlaea and 
apoeohea poaltlvely domonatratad that It could not 
float Areordlugly, when on the ground, we 

ni re Iieaet utth KnitulliiiiH udvire from aelf conatituted 
pmfnnanra and ni nioenhi rlr voyogera to the eRei t that 
It wna nindnesa to risk Ih" untried experiment, and 
BI lo our frlenda wo were rldleuled, threatened, 
rajoli-d, bribud, and wept over by turna 

“8o we held a council of war with ouronlvea In at¬ 
tempted cool reaoon and poaltlvely could not oee why 
an Inrreaae of rapanlty In a balloon muat neceaaarlly 
dlnilnlah Ita efflclenry, or that a greater range In the 
amount of goa to bo evolved on the on-oalon, and In 
the number of aand boga to be retained or thrown 
away according to the object of aacent or deocent, 
thould deatrey control over the element to bo navi 
gated 

“The few uncut ropea are held by atrong arma, the 
enterprlalng workman who oeema to dealre an oocent 
on the edge of the hoaket la Induced to get down and 
put a bag of Bond In hla place, the other two gentlemen 
who determine at the eleventh honr to ocqalre aerial 
honora aoramble In when the awaylng haa begun, the 
‘ioat dying apeech and confeealon' hna been mode, all 
hoada let g»-and we are oHI We don't believe It, 
bowaver. In the allghtaot degree There la no motion 
perceptible, and we onraelvea are entirely etatlunary 
Bomethlng to be aure la the matter with the Held It 
haa dropped Perhapa that la the reaoon why the 
crowd down below there le making anch a noloe They 



are frightened, most probably To be aure. they have 
Mine reoMn, for It la a rather alarming oecurrenre 
for the anlld earth to fall down In that way, eapeolally 
when all nature la m calm, and the aun ahlnea so hap¬ 
pily, and our car la ao nice and flxod Bo we feel 
budly about our unfortunate fellow belnie who are mo¬ 
mentarily boromlng aroaller Suddenly a brilliant Idea 


ulna ua that we have actually begun the great oieant. 
and we forthwith begin to wave the llaga and bomb 
and Jump No, we don't lump, for there lan’t room, 
but we would It we oonld. The nitea down below 
give cheer after cheer reaponalve, and run (utllely In 
our oourae, nnd we fly away 
“AUhongta nothing oould bare been eaaler tbaii to 
have rlaen Immediately to a great tael^t, yet aa the 
lower breeie waa northerly and light, we pnrpoody rw 
malned In It, aa thereby a deliberate view of the city 
and Ita environa woe praaented that eonid not be hoped 
for once In a thoneond tlmeo. We bad preoloaly the 
day, the hour, the ourrent, and, above all, the balloon 
for a bird’a eye Inapeetlon of Philadelphia, oo aoUed 
calmly on, nlleat, and ravtahed with ecataoy At the 
altltuda of three tbouoand feet we look down bmdly 
on Ormy*! Ferry, Darby, and the park, ecenea of onr 


houaee of aoml rural Moyamenilng, plctureequely 
iBletcd In green lakes and foliage Next we glide on 
over the great Mty, eeemlDg to lie asleep In that noft 
summar evening, with never a breath to dUtnrb Its 
happy reat, lave tba vague murmur of llfo which ateola 
npward toward na, Ilka the distant bum of Inviatble 
Insects. We are higher now, and to the naked eye 
vast bnlhllnga like the Continental are dlatlngulahed 
chiefly by their known poeltlon, but ns we pooa along, 
the streets radiate on all aides with mathematical aa- 
actneas, bordered with faint green lines of foliage. 
The public squares are patches of verdant enamel, 
and the aplroa point up at ua with the beams of the 
aun ahlnlng from their wbltennaa until they only can 
be likened lo the hoai^froet appearing on a window In 
winter Far away Qlrard College la discerned In the 
distance as an anlhtn of marble dual, and Falrmoont 
la found In a fairy toadstool, with the Schuylkill enir- 
Ing close to It like a silver thread dropped, perhapa, 
from the robes of Tltanla herself But It la pertactly 
in vain to attsmpt any description of this moat ai- 
qulilte scene, which naught but the colors of tha moat 
Kitted could pretend to convoy to any who have not 
beheld It Indeed, It waa all to ua but a aaemlng pie* 
tnre seen In an enraptured vlainn There was no 
reality about It We were real, and the car, but avery* 
(Oontinm-it on pope gott) 


VERTICAL PHOTOGRAPHY 

BY CHARLES MONROE MANSFIELD 


In Teoordlng Mientifle material, whether plents or 
their fruits, or any peculiar material of which a rec¬ 
ord In picture la valuable, the exact aiie la always 
dealrable Various apparatus have been conalnicted 
to support the camera and hold the subjectn, but the 
rani secret llee In the focus of the lena Any aub- 
Ject placed twice the focal length of the lens from the 


Icna, and the kna twice Its focal length from the 
fonal iilanr, will give a picture natural In alxe For 
cumple, a nine-inch focue lena placed eighteen Inches 
from tho subject and the focal plane the aame dia- 
lance from the lena will give o natural alxe Image 
In focuB on the ground gliuia without further odjuetlug 
the camera 


Nearly all actnal iIm work la done vertically This 
glvea the operator the privilege of manipulating his 
‘under ground during tho cipnaure without inter 
faring with the subject The object to be photo¬ 
graphed la oaually plnced on a glam support, which 
may be either plain or ground, and the back or under 
(Coacladcd on pope 207 ) 
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An internal combustion water pump 


THE INGENIOUS INVENTION OF H. A. HUMPHREY 


Wlteomd laUrat Iiu baen uoiiMd In Buropau 
Witnuim elrelw fn • naw trpa at pump that hu 
bm arolvaA by • vaU-known Bndlab englBaer, Mr 
B. A. Humphiar, 

X. Inat, a ■. It it 
bMad upon ra an 
Uml7 naw prlnelpla, 
and ia • rarohitlfin- 
arr dapnrtnm from 
aJdatlac praetlaa, the 
noTaltj of tha de- 
■Ifn oanpalllng aa 
much attention a a 
tta ramarkahla efllel 
ancT and eoonomr 
Tha pomp ia 
baaed on the funda¬ 
mental principle of 
Internal ezploalon, 
hot doea away with 
all the uanal work¬ 
ing parta of a gaa 
engine, auoh aa the 
Platon, connecting 
rod, crankahaft, dy 
wheel, two-to-one 
gear came and hear- 
Inga Thera are no 
moTlng parta what 
erar eicept the alm- 
ple muahroom UTIUAL OOXlinTIO* VATU 
TBlTea, which open Vim. 

and eloae autmuatl- 

cally, due to preaaure ehangaa, and tha uae of a fly¬ 
wheel In aot neceeaary bocauae t column of water, 
forming part of the water pumped, acta aa a reolpro- 


eating flywheel. Tha water column, which also acta 
u a platoo, baa tour unequal atrokea, nucb aa theory 
requlrea when expanalon la carried to atmoepherlc 
preaaure, Tbaaa atrokea comprtae long atrokea during 
rombnatlon and eapanalon aa wall aa during oibaiint, 
a ahorter atroka during auction, and a atlll ahorter 
ntroke during eompreaalon There la no valTe acroaa 
the dlaoharge pipe at any point, ao that the water hae 
a perfectly free paaaage from the eaploelon chamber 
to tha high level tank. 

The ezploelve mlatnre of gaa and air la Ignited, aa 
In the ordinary intamal-aombuntion engine, and In 
contact with one end of a column of water which fnl 
fllla the dual function of platon end flywheel and 
movea ao aa to draw in a treah comboatlble charge, 
to oompreaa thia eharga prevlona to eaploelon, to 
permit expanalon to be carried to atmoapherlc prea- 
ante, and Anally to exhanat the produrta of combna- 
tlon. All theae movementa are brought about and con 
trolled by changea In the momentum, which occur 
naturally In the eolnmn of water Itaelf 

In order to explain the cycle of operatlona In a 
pomp o the almpleet type, a reference to the accom 
panying diagram will be found uaafuL Tbo pump 
proper la built up from three main caatinga. There 
ia the combuatlon chamber <7, the water valve i hamber 
W, and the bend B, whieh conneota the pump to the 
diacharge pipe O, leading to tha elovated tank K T 
Tha auction tank T la extended to embrace the 
valve-box chamber, an ahown, ao that there la free 
acce ea of water to all the water valvee T The laat 
are plain muahroom valvee, opening Inward, and held 
on their aeatlng by light aprlnga In tho top of the 
eomhuatlon chamber ia an Inlet valve A, aa well aa an 
exbanet valve K Arranged between theae two valvoa 
la a almpla Interlocking device, 10 that when valve 


A has opened nnd clooed It locka Itaelf ehut. and re- 
leaeea valve K, and when valve b' baa opened and 
cloMd It locka Itaelf ibut end mlcagee vnhe A <'on 
lequently, each tlmo auction occurs In the chombir 
theae valves open In turn. 

For the purpoae of demonatratlon, suppose a gaatmue 
charge le compreeied in the top of the combustion 
cbember C, and ie ignttod in tho ueiiel manner by the 
■parking plug, which projects through the lop casting 
or head of the corabuetlon (hamber AH tho valves 
are shut at the insunl the charge le exploded, and 
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the Increase In premiirc resulting from the exiianded 
gases forces the water downward In the pump, and 
Bela the whole lolumu of water In the bund U and dis¬ 
charge plpo U In motion The rolumn of water attains 
kinetic energy while work Is being done npon It by 
the expanding gases, so that when those gases Anally 
exiiand to atmuspberlc preasnre, the rolumn of water 
may bo moving, say, 6 feet per socond The motion 
(Coatinaed on pope 307) 


RAPID TRANSIT BY BELT CONVEYOR 

A PROPOSED AMPUFICATION OF NEW YORK'S SUBWAY 


The method of rapid tranelt by means of contlnn- 
onsly moving endlesa platforms hea never ae yet r» 
celved the attention which Its unqueatlonablo advnn- 
tegee deserve, for, within certain Itmlis of opeed. It 
poeoeMes s capecity for carrying paiaengero which is 
■o far beyond that of any existing system aa to place 
it In a clasa by Itealf That the system has not been 
put Into practical application In the solution of those 
problema of congested city traflic for which It is ao 
admirably adapted, can only be explained by the ex 
treme novelty of the method employed, the Inertia 
of that deep-rooted conservatism, which, even In this 
strictly utIHtarlsn age, exerts luch a powerful cob- 
trolling Influence on human alfslra. The conatnioUon 
and operation of the moving passenger pletform is 
10 simple, and Its great carrying capacity la lo obvi- 
advantage! are readily 
perceived even by the layman who may 
have no particular mechanical aptitude 
or training, and It Is certainly elgntfl- 
cant that the propoaal to equip a sec¬ 
tion of the proposed New York Subway 
with a moving platform has received 
the Indorsement of ouch men as Henry 
B. Seamen, the Chief Bngliieer of the 
Public Service Commleeion, end of Mr. 

L. B. Stillwell, the electrical engineer 
who was reapenaible for the electrical 
egnipment of the Ble^tad Railroads 
and the New York Snbway system. 

IntsMt In the prepoaed moving pIa^ 
form baa been rseently rsvlvsd by the 
rsoommendatlsn of the Board of EMI- 
mate of thIa dty that a moving plab 
form be installed in n subway intend¬ 
ing asroM Manhattu Iilnnd from the „ . „ 

ttut to tbs Hudson Klvsr below vieirerw 
ThtrtFdmirth Btrsst, nnd on the front 
page of the praesnt Ima Is a sse- 
Upaal llhudnUmv vbloh Ihowf the 
■nerM ohamstar of the osaetmotlsn both of the inh- 
way ehd of the movifw platlom tteeU. 

In thdee hnnehee of onr Indnetripe, Or the eeo- 
■mMcal operetkm of whieh It Is aheoliitsiy neesenry 
that meteriat be spnvved troin plaos to plees at a 
gHOimnm epsefl qgd with a mlnlmiiifl post, It hep 
beta fpead that there Is ne syetem of tnippertetlan 
Wbkh so psrtssUy teUIla these esndttloiis so the bsit 
eenvejor Pertlcnlariy la tbU true wbara a greet 
btdk of vtterlel, eHuristlng of mere or Is« flaHy 
fUvNM oMta, ensh ee ooel. Iron orob «i 4 wbett, taeve 
IB be rntm to into «li|i gpimie to|» 


ruptlon es poesible and witbont en? manipulation by 
band In this system, an endlesa belt moves continu¬ 
ously In a given direction, uid faclUtlos aro provided 
tor loading the material on the belt at any desired 
paint and for unloading It therefrom at any desired 
point of delivery 

The moving platform Is nothing more nor lees than 
a bngs bell conveyor. In which tha material to bo con 
veyed consists of the teeming mUltons which consti¬ 
tute the paasenger traflic of a great city, with pro¬ 
vision for loading the poasengera at any point through¬ 
out tha length of tha platform and unloading them 
while Che latter te In motion The train conxlita 
of abort Jointed platformi, eonpled together and form¬ 
ing an endleia chain which Is kept In contlnuoue 
motion This platform Is provided with transveree 
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■eats, and if timvola at a canUnnmu nnUorm spaed 
of twelve mllei par hour For transferring the pan. 
■eniar from the fixed lUtlon pUtforma to the eeated 
plotfonna, there are Introduced between them three 
narrow "loading platformi’’ which move at differen¬ 
tial siieeds. The flrst of theae adjoining the aUtlon 
pintform movea at three mllee per hour, the next at 
■lx, nnd the next at nine mllee per hour The paaMU 
gar who wlihii to board the train, fbeoe the dlreo- 
tlOB In iriiieh It ta moring, stepa onto the thimnlle- 
pirtaBr pltofona, and, oroaaliif the otbar two one- 
gw n i fr, tfOM hM aiMi no gMiaM of tha msb- 


lator or moving stairway, of which many are now In 
operation throughout the country, removea any doubt 
of pasaengera being able after a llltlu practice to ac¬ 
commodate themselves to the speed of three miles an 
hour Involved In boarding the train 

The advBDiagiM of the arrangement os summed up 
by the Chief Engineer of the Public Bcrvlce Commis¬ 
sion aro as follows 

1 A vastly Increased capacity, and loats for all 
IMUsengers. 

i! There Is no delay Incurred by waiting for trains 
at stations, as the train Is always there and con 
■tantly moving 

3 PoBBeDgers may board or leave the train at any 
point at win, and Instead of plulng etatlone one-tblrd 
of a mile apart, as on the present Subway, they may 


deed at any Intermediate point, and 
the construction may uku tbo form of 
a contlnuoua arcade 
In Its general conetnicllon (he tun 
nel would be similar lo those built for 
tho ordinary Hubway Iraffli It Is pro¬ 
posed, however, to build snadee 
throughout Its length, with store win 
daws at Iweenieot lc\il, end luntlnu 


nay iilatrurnia At em h etrcel tniHa- 
Ing, and If It be desired at one or 
more points botween them ticket 
booths and turnitllei will be Installed 
—an arrangement which would iierralt 
pasaengera lo board the curs pradl 
cally St sny desired iwlnt throughout 
the length of the subnay 

j eleeUle -pj,„ a,rti,jp,nients for driving the 

platform by elec trie al power an as ful 
lows Extending longlludliially b» 
neath each platform Is a lAir of I- 
beams, the upper flangea of which are riveted to the 
bottom of the platform, while the lower flangea serve 
to support the weight of tho platform npon iMlrs of 
wheels, which are carried upon tninsverie shafti 
mounted at Intervals of 2 feet » Inches, uimn rnnenue 
piers, as ahown In the engraving Botween each pair 
of longitudinal I beams Is carried a pair of horlxontal 
guide wheete which engage a guide rail that serves to 
koop the platform In proper alignment At eviry 76 
fbet, 10-hone-powor motors are mounted on the floor 
of Mw rotorgy, and are connected by a chain drive 
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OORHIIltD TACT! AlOVT BAtUTt OOHtT. 

A fp» fans iireHPntL-d In a luiidmiwil fnrni may 
p0SHll)l> liitpn‘Ht Dip rcadprn nf Ih. SiikMIH. 

IAN «hi> wlHh to follow th« Loump of llallpyH pomnt 
Id Ihi bi^MiiH during Its iirpw nt aii|i<nr 


Sdantific AmnicaA 

flpd will) thf liiatorr ot bum An ibouRhl and nivniia- 
lion Tlip MuiKmtKloiM (IrtiMl wltb wlik'h It wa* re- 
gurdod In nmdlcval and anclont tlmea nrayed many 
a DionaiTh It wau tnatrumpnUl In forming the poll 
dial of lioula le Debontialrii lu 837 It blued In the 


Thp Inal perihelion iiaaiiaKP oidirrul 
on Movpmbpp IBfh in'! The pnioiil 
IHrIhrllon puitnage will oenir on April 
Jilh IIII1 The III rlliilloii dlHtanin will 
be OBHT, and the aphillon dlalanip will 
he Till! Tlip iMiiiiirlcliy la n%7, the 
InriKlliidi of uw-piidlng node Im 57 deg 


16 n 


. I he 1 


I la in 


i> Inpllnailou of the orbit 
Ik (IhJ deg 12 min +) 17 deg 46 
min the Iniigitude of (perihelion li 
inri dig + and tbo motion la retrograde 
In other worda opiioalle to that nf the 
planet The diameter of the nmleua tan 
not of rouran be alatnd with anything 
like uiiiimi) at ihe preeenf timr, hut 11 
Irt iiul Ilkply In lined IJOIHIO nillee 
At the end uf Kiliruary Pief llarnnrd 
of ViTkiM DbHPrvaturr eHtlniuli-d Ihe lull 
to Ih lipnonno inllea long Juet 1 m fore 



^AKlk 191a 

tlon which waa verlOigl after the great agtroao^Mr 
vaa In hia gran 

A comet which haa reappearad regtUarty for <i«f 
two thooaand yeaia muat be oompoaed of fairly endnr- 
Ing atnff Juat what Ita compoaltloD may be, the 
I for the flret 
to tell, for la WS6 the 


tronomloal photography perfected 



M Bgalnat S,000,000 milea In 1830 iintii mi ih* ori 

Moreover, on May I8lh the earth will •lumnUnu 

be enveloiMMl In the enmet'a tall for a 
fuw hours A few days later the 
comet will be visible In the western 
sky after sunset wltb a 15 deg nr 20 
deg splendor Attar that It will speed away from the 
solar system The lut glimpse of It wlih the naked 
eye will be obtained probably at the end of June, It 
will not roappoar for seventy flvo years 
Ilalley'a comet Is noteworthy berausu U wm the 
Brst comet tor which an orbit waa plotted and a time 
tablu calculated It hu a history more or less IdentI 


I tlu nriSla 6rat mw the k|||SI< 
Um orhitfl iii(llcsl«UMptrih»loirrbefKli|iUf Thi 
• Mbown tbo of Itao aodlAO. The eototUl (botkmitrie) bm^Hiiilo utd 


sky when the Turks threatened to overrun Burope In 
1466, aud when the Reformation was at Its height In 
1631 U struck terror to the Baxons under Harold 
In 1006, when they were conquered by William of 
Normandy This fear of the middle ages wu dis¬ 
pelled only when Halley made bis great prediction In 
1613 that the comet would return in 1768, a prcdlo- 


THX nw AMIVTin SBlAinraTOXTO. 

Thank! to two contempomris! devoted 
to Sontb Anwrloan Intorests, La Argen¬ 
tina and Tbs Standard ot Bnenos Ayru, 
we are In a position to publish tomo 
quite complete Information regarding the 
two new dreadnought!, contracts for 
which hove recently been secured by tbc 
Fore River Company Comparison will 
nsturally be Instituted between them and 
our latest dreadnoughts, the ‘Wyoming" 
and ‘'Oklaboms.” They are 60 feet 
longer, have about 3 fbet more beam, 
about a foot less draft, and their dis¬ 
placement la 1,600 tona greater The 

ahips are u fully protected, and If ex 
pectatlona are tuIOlled. they will have 
two knota greater speed, a result to 
which their greater length and liner 
lines will largely contribute The 

armor plan appears to be about 
the same, wltb the addition, however, 
ot a certain amount of special protec¬ 
tion against □Dde^water attack. Be- 
laiue of the emplacement of the two 
central turrets diagonally, the end-on 
flro, both fore and aft, will be double 
that of our ships, the broadside Are 
will be about the same 
A stiidjr nf the Inboard proflle for 
which we are Indebted to LaArgen 
tins, n>vealB a symmetrical disposi¬ 
tion boll) nf the gun and motive-power 
weights, and one is Impressed with 
the fact that, wltb the exception nf 
the aftermost pair ot gnus, the battery 
Ih carried bigb abovb the water upon 
a lofty unbroken spar deck extend¬ 
ing some 460 feet throughout the 
length of the ship Another excel- 
lent feature Is that the secondary bat- 
terv Is nountud entirely upon the 
main deek, or ons dork higher than In 
our own "Wyoming" Hence, these 
guns should b« capablo of servli-e In 
practically any weather lu which sn 
art Ion could be carried on Tbs main 
battery Is mimnlcd In two stepped 
turrets forward and a similar pair 
aft and In tho two tnrrsti placed 
m ichflon amidships The slDgln 
military most, hnllt apparently of 
oiien steel truaawork, is plsced ex 
actly at the center ot the ship, and 
r, below It are the englno-room compert- 
nienu containing tho propelling tur 
bines Immediately tore and aft ot 
tho engine room aro the turret hoists 
and ammiuiltton rooms for the central 
pair of turreiB. Fore and aft of these 
are the two separate sets ot boUe^room compart¬ 
ments, while fore and aft ot these compartments, 
again, are the turret hoists and ammunition rooms 
for tbc forward and after pairs of turrets. 

Tbs separation of the one military mast from the 
neighborhood of the forward smokestaok, brldgoa, con¬ 
ning bower and forward turrets Is advantagoous. In- 



















UaKB 26k I$1A 


tep. "sa «fj«nu- 

Ss^V-'L-- Sbs 

{ESk',•••• S„B 

unucb u It la tbcr^ removed from the lavoiite 
almlnv point ot modem gunnery, wbtcb la a little 
torward of tbe baae ol tbe toremaat 

Tbe poaltlon of tbe «-lncb battery, wltb a protec¬ 
tion of R iDcbea of armor below and 6 Inobea In front 
of It, muat be contldered very aatlafactory, aiibotigb 
tbe protection la not equal to tbe 9 Incbn afforded 
to the 6-Inch battery on our lateat eblpa. Saoellent 
alao la tbe protection of the amokeetacb to a height 
of 16 feet above the apar deck by a apedal atoel plate 
m Inch In thickneea. 

The following paniculara taken from The Standard 
of Buenoa Ayrea, will he of Intoroat Tbe main armor 
belt will extend for 250 feet In the center, and 4 feet 
9 Incbea above and 3 feet 4 Inchca under the normal 
water line, the uniform thlcknees being 13 Incbea 
Thu armored band will extend 76 feet toward poop and 
bow to the barbettee, but with tho thli knoa of 10 Inchea 
only Above the principal belt of armor for the whole 
length ot 400 feet there will be armor of 9 Incbea In the 


Scien t i fi c American 

under tho aame terma and condltlona aa If It were 
atlU held by the Aero Club ot America. Should the 
bolding dub, for any reaaon, be dltbanded, the enatody 
of the trophy ahall revert bo the Aero Club of America. 

Should a context or trial under the rulea not be held 
within a year from tbe date on which a foreign com 
peting machine ahall have won tbe trophy, the foreign 
aero club having poaaeaalon of the rap ahall give up 
Ita cuatody ot tbe aame and ^aball return the cup to 
the Aero Club of America, In order that the compe¬ 
tition or trial for that year may be held in the United 
Stataa of America 

Tbe condltlona under which the competitive tueta 
and triAla ahall be made ahall be delermlned by tbe 
Context Committee of the Aero Club of Ainurka and 
auih condltlona ahall be made pnurreaalvo In their 
aeverlty of toat, an far aa poaalblc, In order to foster 
and develop the progress of tbu art ot aerial navlga 
tion 

II AH beavler-than-alr machines ot any type what 
ever (aeroplanes hellcopten, ornlthoptem, ut« ) shall 
be entitled to com|>eU tor tbe trophy but all msclilnos 
carrying a balloon or gas-contalnlng envelope tor pur 
posea of support are excluded from the romp«‘tltlon 

III In order to compete for thia prlie the con 
teatant ahonid (lie with tbe Aero Club of America a 
formal entry, addressed to the club at Its hoadqua^ 
tera In New York, dnlarlng hla Intention to compele 
for the trophy Whether tbe trial la to be made at 



Inch thick The total wi Ight of the armor, barbettee, 
turrets etc will be 7,000 tons The bottom of the 
ahlp will be protortod against submarine mines with 
MO tana of nickel steel The turbim engines wlU be 
In three separste and lndet)eiidont compartments, and 
the hollers will be In six i-umiiartmenls, divided Into 
two groups Tho capacity <if the coal bunkers la 4,(HW 
tona and there will bo tanks for flilO tons of petro¬ 
leum The turbloea will develop 39 600 horse-power 
with 26 mllllmctera of proasuru of air in the bollem 
This, with a displaceraini of 27 60O tons, will give a 
speed of 2JH miles an hour for eight succcaalve hours 
With this speed the radius of adtun will be S.dOO 
miles, at a speed of 16 miles the radius will be 7,200 
and with 11 miles an hour 10,100 miles. Tbe coat ot 
each ahlp wlU bo $11,000,000 

TKB •OOUTinO AKIUOAV nTIffO HAOBUI 
TBO?BT 

CO.VI11TIUN8 roB 1910 

The SiiwtTinc AMKuicAh Trophy for heavler-than- 
air flying machines waa offered by the Scikntifk 
Ankmcan for annual competition under tbe rules and 
regulations formulated and promulgated by tbe Aoro 
Club nf America In 1907 

The first trial for this cup was held at Hammonds- 
port, N Y, on July 4lh 1908, by the Aerial Baperl 
ment Aasortatloii of Hammondsport N Y Tbe mint 
mum dlstauco to be covered was one kilometer (3,280 
feel) The trophy for 1908 was won by Qlenn 11 
Curtiss In the "June Bug,” he having made a flight 
of 6,090 foot This waa the first offlcial public flight 
for a record msds In the United Btstea 

The trophy was also won for tho year 1909 by 
Qlcim 11 Cortlaa, who on July t7th fnlflHed the new 
condltlona of tbe competition tor that year by cover¬ 
ing a minimum dlatance of 26 kilometers The actual 
dlatance covered was 26 002 miles In 62 minutes 30 
seconds, which was considerably in excess of tbs mini 
mum distance required 

Both ot these trials were made under the super- 
vision of the Contest Committee ut the Aero Club of 
America 

tn accordance with the deed of gift which pro¬ 
vides that tho conditions for each contest for this 
trophy shall be made progressive In their severity of 
test In conformity with the progress of aerial navi¬ 
gation, the conditions to be fullllled by the next per¬ 
son entitled to have hla name placed on the trophy 
ahall be a flight of not leas than 40 mJlea aeroaa coun¬ 
try Tbe contaat for 1910 moat be held within the 
United StAtSA 

■uuts aovraaiwa coMParmoga ra tox acromrio 
ANBicAs Taoruv vox 1910 

1 Tbe tropby la to be tbe property of tbe clnb 
and not of the memben theroof, except lo the event 
Uint any one parson abalt win the tropby three tlnMs, 
In which out It la to heeoint hla peraonnl property 

Should tho trophy be won by the t^resentaHre ot 
■omo foreign el«b aWfniod with tho Aero Olob of 
Amorlci thropSh menberahtp in the intefnathgul 
Aoronnutfe radcntlan. It ahall be held In the enatody 
Of MOh olnb. bot It aludl ba anhjaet to eoaqpatlttoa 



a recognised aeroplane meeting or at a special trial, 
tbe contestant should Indicate the date upnn which 
he seeks to make a flight lie must slsn deiKwll the 
amount ut tbe fare from New York to the place of 
trial, and return 

A reasonable time muat be allowed for the repre¬ 
sentative of the ilnb to reach the place where tho 
flight la to be held If the trial la to be made within 
36 rallna of New York city, tho amount of tbe tare 
will be defrayed by the elub In case the Contest 
Committee find that tbe place of trial la too far dla- 
taut, and they are unable to arrange to have an offl 
rial present, the conlsatout may bs required to hold 
the trial at some oonvenient place mutually to be 
agreed upon 

IV Tbe parson or committeo bavlng charge ot tho 
test or trial shall make rarnful meaanroments of the 
distance covered by the flight, and ahall prepare a 
written report ot tbe leet or trial, which ahall be 
delivered to the Contest Committee ot the Aero Club 
of America, and In aiich report ahall state fully 
whether In bis opinion the machine can be handled 
wltb safety, and, as far as possibis. be ahall determine 
the speed attained during the flight. He ahall also 
teke Into Gonalderatlon tbe question of stability and 
ease of coairol. and he shall atate In hla rsport weslhsr 
and wind conditions. 

V The fllgbu wUl be made In as calm weather aa 


paaalblA bnt the contest committoo or Ita reproaonta 
tive will at Its dlacretlon order the flight to begin 
at any time It secs fit, provided the velocity ot the 
wind doof not exceed twenty mllei an hour The raa 
chine may start by running on the ground or upon a 
tnuk under Ita own power, but no special launching 
device will be permitted There la no requirement as 
to the height a'jove the ground at which ibu muihine 
must fly 

VI Complete apoclflcatlona of the competing ma 
chine, giving weight, supporting aurfaco and iiower 
of cnglnoa together with a description of tho beat 
trial of the machine, ahall bo forwarded to the Con- 
tust Committeo at or before the time of making entry 
for the conteat. 

VII The trophy shall be awarded for tbe year 1910 
to the contestant making the longest cross-country 
flight during the year The distance covered roust be 
at least 40 milea an ihe 1 row flics, or to a point 20 
mllca dlatant, reliirnliig to the point of departure 

The trophy ahall not be awnrd>-d unleaa formal 
entry tor the same baa ts-en lodgi-d by the bona /Uc 
owner of the maihini wPh lln' Contest ConinilUuu of 
the Aero Club nf America In accordance with the 
conditions claewbern apccllled The name %nd record 
of the BDcccssful contestant ahall be appropriately in- 
acrlbed on the trophy 

Till AH teats and trials shall be under the offl- 
rial BUiMtrvlalon and direction of the Aero Clnb of 
America, and all questlona that may arise In regard 
lo such contosl or trial ahall be docldod by the Con- 
‘ Its decision In all 
and without right 


Ine which machine has made the beat pertorm 
during tho year 1910 It ahall arrange that a com 
luu between such machines be held, and tho ma 
> making the boat performance In such lest shall 
varded the trophy for the year 
No trial or leal for the year IDll will be allowed 
ibe rules governing the competition for that 


(Eorrcsyondmcc. 

MB BlBbBBBB’S PBOBUtH. 

lo the Kdlior of tbe BriEsnrio Amkbican 
K crerrlng lo Mr Rledercr'a puxxle In the Bvibntivio 
Amirkan dated February I9lh, 1910 I take tbe liberty 
Df BubmtttlDg what I consider to be the most orderly 


6 8 18 6 U 14 8. 10 16 6 11 12 8. 18. 14 

0 8 16 0. 1) 12 0 10 18 0 11 14 8. 12 14 

7 8 14 7 0 16 7 10 IJ T 11 18 8 1». 16 

t ny Ilf laying out this puulc 1 etarted with No 1 
hnrlauDtally and used all tho figures up to 16 Then 
I took 4 and used what I could, then 3 4, 6 (I and 
• auiccaalvely which Is about all there la to do 
Wavcrly Iowa H N WooDroBD. 

The C urrcM MoppIemeDl. 

W P Dreapera ixcellent 1 nnsldcratlon of the artl- 
flclal allk Induatry la toncludi-d Id the current Mtirrue- 
ULNT, No ITXb Attenllon has ta'cn again directed to 
tbu poasIbilltIcH of radium as a (urnllco agent by 
Sir William llRiiuiay and HIr l,audcr Brnntnn For 
this reason an arllclr on the aubjecl In ih> current 
SLFmMFivi should bo read with liitireat Luclen 
Fournier dewribes the fmexlng process which wan em¬ 
ployed In the conatrucllnn of the Paris Subway Tho 
cose of Wright versus Paulban, and some extracts 
from aflldavita and Judge Hands decision In the case 
ot the Farman and HK'rlol aeroplanes Is rorcluded 
H, Thurn writes) on alrahlpa, wlrclcas telegraphy, and 
alliiospberic Mcctrlclty Moat iDloroetlng In an article 
by T Kume on Japanese i>carl culture. In wbich be 
coiialders the pearl hintiirically In Japan, montioni tbe 
Oriental bivalves whiib produce the best pearli, and 
then demrtbee In diitall the method employed by Mlkl 
nujto for the artllliial culture of pcerla Some exporl- 
menta on the expansion of air by heat are described. 
AutomoblllaU will read with tntareit an article on a 
variable airoke gaaollne motor Prof T J J See 
rnntiibutoa a thoughtful paper on the origin of tbe 
lunar craters. In which he endeavors to show that these 
wronderful craters mey be explained by the Impact of 
some sort of projectiles W Nernat contrlbntea on 
article on general and pbyalcml chemistry In the lost 
forty yeata. 







































ScltfitlltlB AmMieaiv 


261 



in Fnisolithlr tlniM It la orldont In 
the art of the anrlente—AHyrlan 
Oroclan, tOcyptlan Hlntorlc inveatl 
galloo ahowB that all pcoplei, how¬ 
ever aavago, have uniformly uaed by 
prefrreniu not only one but the lamo 
hand- the right It la aald that aomo 
racea to4ay manlfeat either handed 
neaa, hut tlila la In the laat degree 
doubtful Such utaicmenta have, tor 
eianple, been made eoncvming the 
Jattaneae—that they are by law and 
practice nmbldetiroua But Baron 
Komura haa given poaltlva aaaurance 
to the contrary Sir Jainea bellevea 
It doubtful whether "atrictly apeak 
Ing, complete ambldextry exlata In 
any fully dcvelo|ied and clvlllxcd bu 
man bclnga, though aometlmea very 
cloao apitmslmatlona to It occur" 

Moat human beinga, then, arc right- 
handed, though of eonrae, ihure are 
thoae of great Intellectuality and 
force who are ambldestroua having 
educated themaelvoa to thla end, and 
are exceptional by reaoon of the pe¬ 
culiar and apeclal training they have 
undergone The origin of right hand 

ednooa will bo found, I believe, to lie much deeper groat artorlee am left-aided, though In the primor 
than the Indlvldual'a voluntary aetectlon whether he dial orgaolam from which wr have evolvid them 
will une hla right hand or hla left, or whether be will braa, It aeeroa, no auch symmetry Thu aavagu, 

be ambldextroua, the reason la to be found In human from time immemorial, haa proteftnd hla heart with 

< hla left, hla 

shield arm. 



handed people, ia more highly devel 
oped than the right brain It Ig said 
that this greater development of the 
left brain In the right handed Is so 
because the heart 'being on the 
left side of the body, sends lU blood 
with greater force and dlreclneas to 
the loft brain. It does send the blood 
more directly into the left side of the 
neck, bnt the How of blood gl the 
hose Pt the brain Is so eguallaed In 
the "circle of WIDU," that the theory 
here slatod esm hardly be accepted aa 
coniluslve Besldoa, It Is contradict¬ 
ed by tho cases of left-handedness 
<%hl(b make up about tour per cent 
of humanity) In which the heart Is 
on the l( ft side, precisely sa with the 
right banded 

An extremely Important anatomical 
consldcratlnn ta that In right-handed 
people ibu "apeerb center* la situated 
In Broca's codvoIuIIod In the cortex 
of tho left frontal lobe, while In left- 
handed iieoplo the speech center la in 
I he samo position, hut In the right 
frontal lobe Now 11 has been found 
that damage to Broca's eonvolutlon in 
the left hembiphere deprived the right 
banded man of speech, which Is unimpaired In the 
left handed man uudor tho same circumstances, the 
left handed man would e\iiri>r In the same way, worn 
(rontiaurd on pagt J6H) 
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THERMAL TREATMENT OF STEEL INGOTS 


BY J. F. SPRINGER 


TIiitc bh‘ t»o coDHldernblc Imperfm tlima *hlcli ac 
coniiiany llii (UBlliiK Ilf nlwil liigolB The more con 
mill mills (ini' Is thm of lln pipe This is a conical 
cnilly nhlih forms in ilii iiprii r iiiirtlon In Ft* 1 
we linii In III! iiinlir two luiiKitiidInal alabi taken 
rroiii rilxl liiKotN wlildi iixhllilt III! pipe very 

(liuilv I III iihmhI exiilunutliin of this cutIouh 
fui iiiiiMiiii iiijliiIh If hs u i iiiiHeituence of eon 
11 HI linn \ iiiiild full of mollcD metal lau 
Iinl In lull when Ihi IiikoI has cooled off 
111! in IH III fHil u Miliinietrle loss of lierhapa 

1 III r I eiit Mill (Ills lines not account for 
llie fiinu of ihe jilpe Why should it he loni 
calf If lias been siiKKi'aled that iferhapa eon 
trai tlou at the ninnii nl of aolldlflcatlon eon 
trola this matter To this, however, the an 
Hwi r Is made llial Kray insl inin expuiida at 
IIiIh miiiiiinl Mill rel It forms a pipe 
Wliilliir sleel I xpanilH in iiintraita in the art 
Ilf fiiwIiiK no (iiii SIS MIS to know with any 
urlulnli Hill sloel InKols form decided 
pi lien as any 
Prof Howe has 
whlih may IipIji iih siiiiiewhat 
coedliiRly Inn Kits I Is leemed Into the mold 
It finds Hie walls anil boltom of that mold 
at a very low temperature, isimpuratlvely 
Tliesi niolda Involve quite a large maw of 
material aa may he undersluod by uoling the 
■iibataiitlal eharaeler of thoeu shown In Fig 

2 Ihtir I uoling effect Is eonseqtienlly a 
conaldcrable factor The Aral aolld melal of 
this cooling Ingot will eonatltulo a shell 
conforming to tho sldoi and boltom of the mold and 
containing a heavy mass of molten steel Now, 
ahother eximnalon or eontradliin Iskes place at tho 
very moment of freexlng, the ateel of this ebell will 
undoubtedly steadily coniraet As this goes on. It 
meets retlalance from the weight of the liquid within 
Prof Howe thinks that at times the elastle limit will 
be exceeded There would thus arlsi a lendenry to 
a "set," with the shell upon Anal cooling larger in 
cross sertlon than would otherwise have been the 
case or I nurse, the solidifying material eontading 
with thil shell on the Inside will ding to It And 
further, one otay conceive that, an the shdll thickens, 
BucceMlro layers will come to normal temporalure 
with exiMnded croaa sections, for masons similar to 
tboae inntrolllng tho outer shell If so much Is 
granied, It Is easy to see that thorn la a tendency to 
leave Ihc region of tho axis empty Thom la, how¬ 
ever, another leudcniy at work seeking lo nullify 
this. This Is the gravitation of the fluid metal This 
(enda to All U|i the plim al the bottom And so the 
lower portion of the Ingot beiomes solid throughout 
Hut this tranaterLUce of luaturlal from iioints above 
lo piilnts Ih'Iow imimverlshos the up|>er portion, with 
the n suit that a pI|k> really forms, and that it Is 
more exlniiHUe In 1 row section as one ascends 

To cllmlnale the pipe many proicdiires have Iteen 
employed These divide ihimiulves Into the rocihaul 
cal iMcihnds and thermal ones. I'erhHiis I he most sue- 
resaful iiriwesn whlth has yet found Its way Into com 
mcrrlal prSLtlie Is the Harmct proet-durc duscribod 
In an aritilc by tht author In the Hi itvTiMt Ammiii as 
for May .>9111, I'lU'l Methods, such os this, operate 


with a view of eliminating the pipe throngh tha forc¬ 
ing In of Its walls upon tbemselvaa while the In¬ 
terior of the Ingot la In a liquid or plastic eonilttion 
The elaboratoneas at the epperatui nececMry, and the 
length of time roquired. are terlona conaldermtlons 


which operate against some, at leaat, of the mot'hanl 
lal proceseci But offoris have been made to solve 
the problem by thermal meana. If the steel et the 
top could be kept highly liquid until the lower pert 
of the ingot beeomea aolld, than with sath a reservoir 
perhaps the pipe conld be progreaslvely Ailed up^ gs It 
formed Upon some such fundamental idea the tber 
mal processes depend Krupp la said to have poured 
molten slag upon the tops of tho Ingots Apparently 



Fig, t.-^**auv cur’s overflow awtlied el peniiag Ingots. 

but little Is known of the muosuro of success This 
might, |ierha|is provide a good method The slog 
would furnish eonslderablr beat Its lower speclflc 
gravity would prevent any mechanical penetration Into 
tho Hteol of the ingots It has been found that, It 
Ingots are cast, having a considerable taper with the 
large end up, the pipe will be reduced In feet, a very 
conaiderable shortening has been accompllahnl In this 


way Bsperlments have been triad whore the metal 
was steel, Unc, and wak. AU allow improvement No 
donbt this effect la duo to the retardation of tho cool¬ 
ing thus effoctod at tho top by the provision thero of 
a larger maes of metal. That la to say, the pipe ie 
shortened If cooling te aecompllehed from be¬ 
low There is, however, s strong objection 
this method In that, although Its length Is 
located In the Igrga 
metal In pro- 
Its cniractlve influ- 
Is thus discountad somewhat There Is 
another objection on the score thet this 
method would involve 1 ompliratlons In strip¬ 
ping the molde from the ingote. However, 
the top Is of 
by certain 
it has been 

found that by Introduilng this compound by 
meant of a rod Into the upper portion of an 
ingot, the pipe could be somewhat shortoned 
the conalder- 

able heal net free uiion the chemical reaction 
taking place between the thermit and the 
molten steel Tho experiments with wax In 
gots lanied out by Profs. Howe and Stough 
ton give evidence In the same direction An 
account of these experiments may be found 
In an artlile by the preaeiiL writer In the 
8 rikvTin( AMtauAV for April 24th, 1»0S, 
where the marked difference In the length of 
pipe offetled by casting with I he big end up 
and the revnrse Is well shown by Ingots Nos 
4 and A In tho utaes of Ingots Nos 8 and 7 we have 
the contrast realised by keeping the temiierature hot 
at the top and cool at the bottom and idcc riTM 
The difference measured In pcncotagc of ingnt pre¬ 
served from piping amounted to 4» per cent This 
advantage of nearly one-half the whok Ingot was In 
favor of the hot top Of loiirse, these expcrlmeiils 
ware carried out In wax and not In steel At the same 
time, they have their weight as lonohorntlve cvldeiico 
Borne years ago experlmi nls were tried with steel by 
what may bo called, the overflow method This Is 
Prof BouvouFi procoss A number of molds were 
arranged In a way not unlike that discliwod In Fig 3 
By pouring contlnnously luto the one on the left 
all may be Ailed It was thus found upon one nr more 
occasions that the Amt and second Ingots whose heads 
were for the longest jierlod kept hot and provided 
with liquid supplies of steel, disclosed no pliies The 
next two had small pljies. Involving about 4 or S per 
lent of the Ingot length 

Now all these experiences prepare us to expect a de¬ 
cided surceaa from the RIemer hot top process oa nand 
In Oermany This Inventor apiillps a goa furnace to 
the Ingot top Apiwrently, however, others had had a 
alrollar Idea. If would seem I hat their procensoa re 
reived but Inconsiderable attention Now Rlemcr not 
only applies bli fumarc but he aiiplles It at once 
Further, be provides an Immenac supidy of heat lie 
thus prevenu any tondnmy to the formation of a 
crust over the lop However whether we understand 
why it should acem necessary to furnish beat not only 
In great amount but with great iiromptnesa the fact 
(Oonrludfd oa papi .Wi I 
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W]i«B we coniMer that with the exoepUoD Of tho 
Claaa mammalta, practloalljr every iieuture dwelltnc 
upon the earth at the preacnt moment began life 
within the walli of an envelope popularly termed an 
egg. It becomea clear that the appellation muat do 
duty for a very varied auaeniblage of objecla. Not 
many people are aware that eron the mammalia (or 
animala that aurklu their yoans) Include aeveral agg- 
layers, yet anch la undoubtedly the case These 
atrange creatures are all native of that coutlnent of 
animal curiosities, namely, Australia, although two of 
them—the prhidnas—are also found In New Qulnea. 
These echMnaa are queer ant-eale^like animals, ot 


.3cie(Mtiflc AomtIcmv 

C U R I O U 

BY PERCY COLLINS 

whose habits oomparatively llttie seems to be known, 
save that they subsist mainly cm Inseots, and that they 
really do lay eggs. 

Much more detailed accounts are eaiant reepectlng 
the habits of the duckbill OmlthorfevnchHi poro- 
doesf (as science terms It) Is not unlike a gigantic 
mole In abape, save that it po ss eaaaa a remarkable 
tall and feet and bill of ducklUe design lU habiu 
cloaely resemble those of the oonunon water rat Fre¬ 
quenting the streams of southern and eastern Austra¬ 
lia, It makes Its neat In a barrow In the bank Here 
Mother Duck-bill lays two white, flexlble^holled eggs, 
about tbreoKiaarters of an Inch in taagth When lint 


5 FORMS 


hatebad, the tiny duok-bllts are both blind and naked, 
but In prooeas of time they acquire the adult cbaroc- 
teriatlc, and iMue from the nest hole to feed and 
frolic In the river with their parents 
Leaving now the mammalia we And that all known 
birds lay eggs, tho Isniest being that of tho ostrich 
Many of these eggs come from Afrlra, and after boing 
srralibed. painted, "puker worked" or otherwise 
adomud, are uaed for decoratlvo purposes. Thus we 
are all familiar with them, and can realise that the 
contents of one would form a bountiful meal Bat 
the ostrich e egg would have appeared quite small b» 
(Coallnwil on papi> m ) 
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■OTOl-OTOLE ADXIUABT FOB BIOTOLB* 

A power atlaihmenl for bicycles hu recently been 
Inyentod whbh i-alln for no HtruiturnI nlteretlonB to 
be innde In the ordinary blryile anil wbbb lan be 
BtUebed or detarhLd In a few nilniiu-H The device 
comprlicH a aninll auxiliary wlicil JU liRlica In diain 
eler mil (I wllb a llgbl meter wbliti la loimeited to tbe 
roar wheel of the bicycle. An lnK>-nlous plvottni 



arrangement allowa tbe wheel a pocullar lateral and 
vertical movement, oo that the ataerlng of the ma 
chine la In no way affected and permit! tbe wheel to 
glide ever obatacloa or rough gronnd without trana- 
mltllng any ohock or vibration to the rider 
The motor la a amall air-cooled, boiiMmtal, two- 
otreke engine with a opoclally deilgned hub to which 
the power Is transmitted throngb a six to one reduc¬ 
ing gear The magneto Ignition and vaporiser are 
monnted on the same plane, and In line with the en¬ 
gine, so that ths whole Is rendered very compact 
The engine Is volveleas, the Inlet and eshaust being 
governed by ports, alternately covered and uncovered 
by the piston It dcveloiw lH bursRpowiir 
To attach the motor wheel to the ordinary cycle. 
It la only necessary to remove the nut of tbe back 
wheel spindle on the ebalg aide of the machine, and 
to attach the frame of the atulllary wheel to the 
aplndle and bolt It nir—«n operation occupying a few 
momenta A alngle-Iaver regulator controlling the 
motor la clipped to the handle bar, the connootton with 
the motor mochanlom being a flexible wire Thli sin¬ 
gle lever controls the action qt tbo engine to a nicety 
The wheel complete welgha only IS poundo, and 
the motor Is capable of driving tbo bicycle at on Bvo^ 
age speed of 16 miles per hour on an ordinary road, 
with a maximum speed of about 18 mlira on the level 
Tbe fuel tank In the mud guard Is of nafflclent ospaelty 
to carry tbe motor 100 inllea 


Conioct between the free carbon and the sine elenents 
Is just broken by n small pellet of paraflin, and tbe 
liquid la retained between them by capillarity 

Ths electrolyte oompriaee a aaturated solntlon of 
colctnm chloride which haa been espoied to the olr. 
Uelng bygroecoplc It will abeorb water nntU a oa^ 
tain ennUlbrlnm strength la obtained, tbla factor de¬ 
pending on tbe humidity of the air and the tempera- 
turn. The electromotive force of each cell dlffera from 
one volt by only two or three per cent If expoeod to 
very different conditions of temperatnre and humid¬ 
ity, but It has been kept steady to within 01 per cent 
for two or three consecntlve days. 

In eonlunctlon with an olectnotatlc voltmeter, the 
battery Is very convenient for tbe following purpooee 
in all experiments Involving the use of a quadrant 
voltmeter, os the needle can be charged to any desired 
voltage np to 1,000 volts, since the battery Is so de¬ 
signed that one or any number of ulemonti con be 
taken, for thu comparlaon and calibration of electro¬ 
static voltmetora, tor the comparison of capacitleo, 
and for the roeoaurement of high rmlsUncea by the 
method of dtsebarging a condenser through them and 
noting the time taken 


BITMTOB IDB fflBB-AIABK BOZII. 

The problem of no designing n Are alarm box that 
it can be opened and operated by any one In an 
emergency and yet will tend to prevent tbe aonndlng 
of falsa alarms. Is one that has engaged the attention 
of Inventora tor many yaara A very Ingonlona aoln- 
tlon of the problem Is prooentod In the accompanying 
lllustrattcno. Tbe alarm bos Is closed by a cover 
which baa to be raised as shown In one of tbe Ulus- 
tratlons to permit tbe operator to Insert his hand 
through an opening and release the alarm mechan 
lam At the moment of the release a handcuff cloona 
over the wrist of the operator, as illustrated in an¬ 
other photograph Tbe handcuff Is not chained to the 
alarm box; for this would make a priaoner of tbe 
operator of tbo alarm, whooe servicoa might be badly 
needed at the Are Instead, howaver, tbe handenff 


abonld be of valne to amall oa well m largo 

taking one cap at a time from tbe mogaxlne and preoa- 
log It flmvlr Into piBoe on the top of the milk bottle. 
It not only adds to oleonllnesa In dairies, bnt aavea 
time, tnaamuch as it la many times mors rapid in 
tbe opemtion of capping bottles than tha human 



fOBTABLB BOTTLX-OAmXd HAOSUIB 

banda. One tyiie Is portable and Is operated by a 
quirk sqnoese of tbe handle Tbe other type conalata 
of a battery of tappers w'hiih will operate to cap a 
number of bottles at once The mogaslne lakes the 
caps In packages from the machine which mode them 
nnd obviates the neceeslty of handling the cap itself 


TKBBIILA nUITBB FOB AUTOBOllLBI 

It Is Impossible to enter a vebiolo on a very mlny 
day without getting wet, because the umbrella must 



A new and Ingenious high potential primary bat¬ 
tery. the purpose ot which Is to supply electric obargeo 
at known iwlentlals, was recently exhibited before tho 
Hngitsh Physical Society The positive element of 
each cell connUts Of a small carbon rod, while a strip 
of pure sine «ximprUi<s the migatlve oleiueut, tbe eleo- 
trolyte being a solution of calcium chloride 
The connected ends of tho elements, which are 
mountod In parallel rows of SC, are burled In paraflin. 



ooirea nwraly for IdoatlQeatlon it Is made ot such 
form that It cannot bo concealed under the coat sleeve 
and It betrays tbe sounder of tbe alarm to the gen 
oral public, and Is on honor to a man nnleos the 
alarm la a folos one Net until the Are chief hoi 
arrived with a special key to At the handcuff may 
the device be removed This system Is also applies- 
bio to boxes which are locked. It frequently happens 
In such oases that the keys are loaned out and it la 
impoaslbls to determine who sounded tbo alarm oven 
whan It Is known whooe key is missing 


(unua aiu bottua bt baohub. 

Greater precautions must ba taken In handling milk 
than any other form of food, bocnuio It li such u 
excolleui medium for breeding gonna Hand Work b 
always objectlonahle becanaa of possible oontamlng- 
Uon from unclean Bngars. Kerotofore milk botUen 
bavo ooimnoDly been capped by hand. Now a simple 
machine has been Invented for doing this woik which 



be lowered before one con step Inside Burely It Is 
lust sa necessary to provide vehicles with some sort 
of a shelter, such as the awning of a store or tho mar 
quee ot a pnblh building However, anything project¬ 
ing from tbe side of a vehicle would be objectionable 
Tbe difficulty is surmounted quite cleverly In tbe su 
tomoblle, which Is illustrated In tbe accompanying 
engraving. A coUapolblo awning la attached to the 
top of the autoniobllo, and also to tbe top of the door, 
so that when the door is opened to admit the pas¬ 
senger or to allow a passenger to alight, ths awning 
win open and protect him from the rain while he ta 
raising or lowering hla umbrella. When the door Is 
oloood, ths awning shutt np Ilka a fan. 
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M aM-iold Itrviefl. h » ibM cftfB n oiMervlDg Ca 

Ruaebnia - Feedy Cu—Dtlimy Cat Rni% ourrent took 

ST’^'^eSL'S'ikir ®“‘' ““ " ®«" ^oi 

. toweo cloaely the Camden and Atlantic 

INVINCIBLiE SCHACrffT Railroad, which conid only be dtettn- 

T HU FF. PURPOSE CAR Kal»bt4 from the tampikea by the aid of 

a kIbml In the raovlnc panoranA the 

ertjnS,!r*“k^^u 'Til • 

me^ethen hen (or can whwk K eoTliSrel ihe ' IXM-Hon with the Ranoocaa 

three perpoM he which ihe Seiiedit ur cu be uwd •®*1 Co pur’e Cmek wlndlnft anakcllke 
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dollaia mofir^Oi* *w-l-ii will ami you the 1 peeecd over Haddonheld and 


of about a mile Hera we Torllled the 
k fact that we could see with the nakad 
' I eye the bottom of the river, and with a 
Hi lane spyglBU clearly dlaUnmUhed the 
^' ftreat etonee In Ita bed 
* I “Indeed, one of our fellow voyacen In* 
■ I elated upon It that he obaerred the nO' 
tlona of the fleh. CerUIn It waa that the 
ripple of the plying eteamera wai moat 
marked, and then we turned to the ihlp- 
ping Having taken a patriotic 

squint at the laUnd of Smith, and the 
■till more celebrated TInIcum, we reached 
the Jereey elde at flvo minntea paat alx, 
obaervlDg Camden In all Ite glory The 
ourrent took ui more directly towaid tha 


fade three tamee u mech uee lor hu car ee I 
ol aay other maehiae. Yet he payo aa 1 
waay othen hare lor can which hr aay o 
three tmrp e e ee hr which the Schachl car cai 
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leoiatalb. incsr U>Dg-a-romlng and Waterford, then 
I began to go much higher and faetor, hav- 
Ing paaaed right tbroiigh a fleecy clond 
jftfl, 0, Beneath ue itreti hed almost Interminable 
pine foreata, with tbo white aand 

-Kimrkltng hero and there In tluy patches 

■ ■ We were at thli lime at the highest altl 
tude attained during the trip, about three 
miles, and moving to the east at the rate of 
at least aUty miles an hour Here the earth 
~ appeared i-onves Instead of concave, a 

^ C! phenomenon often obaurved and ac- 

w counted for, but none the lees curious, and 

the spirits of the party became almost as 
high as the barometrlt location of their 
Mus bodies We Individually got up the lad 
Cover nier Into the hoop and Insisted on sing- 
apiece lag songs, which, owing to the raretartlon 

1*3 of the air and the echo from the balloon, 

had quite a stentorian effect At this 
117 point, ea we were far above the smoky 

Bin baae surrounding the earth, and also the 

13a region of cloiida, the aky looked more 

beautifully blue and vivid than can be 
134 c«ncelvod. The moon waa almost aa 

136 bright as It U usually at night, and the 

138 which waa nearly set to the poor 

people below, gave to the few clouds tlnta 
40-141 U® hitherto unknown 

14s I •"■F hero mention that during the 
voyage we brought 'Bor up and down 
eeveml times, thus having a variety of 
lunrlsee and sunaeta within the ipace of 
^ mlnutce The atmoephore, even at onr 
g graateet elevation, waa not to cold aa waa 
.expected, uwtng to the nye of the sun 
149 being generally refracted from the baiy 
* eknida below The chief physical manl- 
U frautlon of our eltuatlon was In the ears, 
for when descending from a more rare- 
‘5® fled to a denser atmosphere there was a 
■58 whiaxing. much like that In the diving, 

159 and from the aaine eauea. 

160 ! “Although It had been the aeronauts' 
.intsntlon la reach the ocean, whiah now 
'waa visible, the sails on It bslng ssen by 
tbe tslsscops, yet a delay of two boon, 

India oocaoloned by tha vaatnass of the prepftD 
ations before starting, Umltad tbe tine 
, ^ ao that It waa on alternatlva to land on a 
I MW somewhat nnlnbabltad eeoat witbont day^ 
light to direct ue to a proper apot, or 
take the back track. ITlie latter moiM 
was most prudent In raftreooe to tha at- 
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turn lliiw, till iiiliinin itarta to novt 
baik tnnard tlic iiumv. and kbIdi vrloi 
(ly In thla movomont until ihi watni 
roailu’u Ih* livil of the oxhnual valvt 
wlilili It BhuU by liupact Tli« rcmilt Inj 
that n i«rtaln quantity of burnt iimduii 
of inmbiwlloii ImunifB Imprlunui'd I 
the ouRhlon muiie F und tin- i iiergy of 
the moving loUiinn 1b erpendid In lom 
preeHlilK llilH KSH iiiHliInU In u f,ri ater 
priRMiiru than that dun to tin Blatli head 
Ilf llie HQlir In the < h rated lank £ T 
t'oiuieqiicntly a winiid ontaard move 




of w 




lel of 


ailicB till 

\nliii h till prt'HHiiro In tin Hpore F IbI 
onii niiire alnioeplii rlr, and further 
moMiiU'iit nf the aalir openB valve A 
by Bin I Ion ngalnat a llglil aprlng, and 
druwB In a freeh gHaeoiiH rharge If there 
were no f riel Ion the water would 
to the aame level aa that from whleh the 
laat upward motion Hlartnd, but thr 
iimoiinl Ilf I nmlnifilllile i linrge druan In 
IH bIIhIiIIv leiia than tlila 
aniild ripriMi'iil (hue again the iiiliiiiin 
Ilf aulir reinrna under the elevated tank 
preeaiire and lonipreHiWB thi 
the rombUBtlon rlinnib<>r wlilih la then 
Ignited at the nionieiit of maxliniim eom 
iireOBlon, and the aame eyele of opera 
tinna la repeated 

The Ignition la timed by a amall ap 
paralua aomewhat rvaembltng an ordtn 
ary engine Indicator, which elooea the 
electric Ignition elreult at the point nf 
maximum eompreaalan, an ordinary amall 
battery, trembler eoll, and sparking plug 
OB are naod in automnlille prartlre 

In atarllng the pump for the (Iral time, 
ronipreaard a(r la allowed to flow Into 
the eombnatlon ehamher nntll the volume 
of air introdneed la rather larger than thi 
UBoal charge. The exhauat valve la then 
anddenly opened by moans of a band 
lever, and the eecapo of the eomprosaed 
air permits a movement of the water col 
nmn, which glvea the cuablon and buc> 
lion atrohea, and ao draws In a fresh com 
bnatlble rbarge, which, when the current 
Is switched on and lonaeqnenlly llred, 
starts the pnmp working regularly When 
the pnmp la atoiiped In tho usual way In 
ragularwork,!! alwaysitops with sfresh; 
charge of esploslve ralxtnro preeunt In the 
combusUon chamber, so that It Is only 
a iwUcb on the current 
p Is started up This enables ths i 
pump to bo set In motion from tho awltcb- 
board and wlthont any prellminarlas 
whatever 

The pump has been severely tested, and 
la now In regular dally work at a large 
pumping liiatallatlen In the Uldlandi, giv¬ 
ing complete aallafactian The aboenea of 
all romplloaled gearing such as exlata In 
the ordinary nxploelon 
standing feature, and guards tbe englnaj 
against breakdown, I ho only part that 
could fall being poaalbly a defeetlvu 
muahruom valve or spring Wear 
and tear la also reduced to an Inalgnlll 
cant quantity, and the troublea Incidental 
to lubrication are overcome 

In Its almpleat form tbe apparatna 
verta gai power Into hydranltr power, and 
may, therefore, be called a gas pump, butj 
If tbe power la to be taken off a rotating 
Shaft, the bighpreeaure water la passed 
ihmugh a water turbine, and en hark to 
the apparatus to be continually rlnulated 
Tho Invention can also be applied with 
equal foelllty and efliclency for thi 
preaalon of air 

The pump haa been elaborate; 

■rrlbod by the Inventor In a paiier iiub- 
llahed la the SriKMTino AunuriiN Rue- 


SAPID TIADHT IT BUT OOrfXTOS. 

(rnuHau.iJ from page «7) 
with tranavenu' ahafta which carry the 
driving wheela of the platform The 
gradation in the rate of apeed of the! 
antlona of the platform la aeeured by| 
varying the diameter of thiwq driv¬ 
ing wheels, whiili are s Inehea In 
diameter for the .l-nille ]b Inrhea In 
diameter for tho ll-iiille, und *4 Inrhea 
In diameter for the V-mtie platform. 
Tbe drlTlag whMto ore evverad with 


Here is the Machine 


wUch subtracts, 


wUch coven tbe 
whole fieU of 


writing and addfng 



The _ 

Remington 

(New Model ID Typewriter 

with Wahl Ailding and Subtracthig Attachment 


New York simI Everywiwn 


HALLEY AND HB COMET 

Ths m lilt k daWasI le ha OM a( Us Mt tmam k igrmi^ IWwy, iUf 
iUlay*««—thaaiefal Araias»a«r M vt y(l viy«i. Whr eat laa Ihli 

weafaM aad sal abaei e^ by hadhf IWMewhf mfidmT 

a vacuum •M ivoducMl In Iho «l^ by lha 

5ckSBrAi^qrSp% 6 Volunw XCIX. of Cwifa. An artkls Inwhkh the fanwtni 


JliOT PPSLIUIISD 

VEHICLES OF THE AIR 


A 


DURTEA BU(XTAUT 


rlAM. i. MfITKA* Ip 


Free SEa Free 


Gas, Gagoline and 
Oil Engines 

bcbdiiig Prodicer Gas Plants] 

Sy CAUMD b BMOX. HB. 



«r, as art tlm htffkoiUal 


iadlMg In length, and the oonpUag plaa 
jare ploosd at the center, from whleh the 
curves of tbe stattmt ends of the plst- 



tbe moving platform is just doghto the 
fflozlmnm capacity of tbe praent So^ 
way traint. Acaordlnf to the Sgnns of 
|the Pobllo Bervloe Oommfion. the total 
mab-hour capacity of the flve^or local 
Itralna per hour U IS,IKH) and eC the 
I eight-car esprcM trolne SS.OOO, wbereoe 
the moving platform, locardlng to their 
jeetlmate, would carry 73,E00 paewmgere 
hour They etote furthermore that 
for all dletoncee lees than fonr mllei tbe 
moving platform la a quicker and more 


train service and even 
|qnleker than the local and expreu serv¬ 
ice combined, slnoe a pewimger may 
reach Timet taqnan Btatton, from any 
[local station south of ffburtoanth Btroet 
(that la, luppoatng a moving platform 
IneUlled on a north and oonth sve- 
nuo) quicker by the moving platform 
than by the local and exprcM trolni of 
IS preoent Bnbwsy 

In condnslon, however, we would 
>und a note of warning with regnrd to 
the possible Interference of any moving 
platform subway that may be built with 
any futon eztensiiinui the preeent 
Subway In eelectlng the route, eon 
■honid be token to choose n location 
when the moving platform subway will 
not block any of the futnre through llnoe 
wblob must ultimately be built on 
practically every avenue In New York 
Icity. __ 

DPhy Are We miglit-Whiwdeg t 

(Oonclwlcd fnm page W ) 
wlon on the right aide. Tho hand 
and arm nentera In the brain are inti 
mately linked In tbe cortex with tbe 
speech centers. And certainly Crichton 
Browne la correct In the Inference that 
the preferential use of tbe right band 
and arms la voluntary movements U due 
to the leading part taken by tbe left 
brain "We conld not get rid of our 
rlgbt-bondedneea, try how we might. It 
woven In the brain.” And this. I be¬ 
lieve, if the conclnalon to which we mnot 
eclentlflcolly arrive ‘In tho cnrlcna dls- 
ophotla, in which one forgets words, 
tbe leelon lies in Broca's convolntlon, 
one cannot say cup, tor example, Ihongh 
a cap, bnt whan tbe right bond 
hinchee the cup, the patient at once nt- 
ire ita name 

Here one reOeola In the prooaH of 
rolution, did the heart tend to be on 
tbe left aide, and the left brain tend to 
greater development, because the right 
to be the moet naodf Or did 
tbe right bond come to be moat naed, 
because of these heart and left brain pbo- 
rasr X am, for my part, of the for- 
oplnleni the heart on the left side, 
and the greater lefbbroln development, 
are effect rather than causa, eoming 
gradually to poes oa man, in the itmg- 
0 a tor the lurvlval of the attest, found 
Bdvon- 


[tradse in whleh a certain a 
bidastetlty le eoeentlal. n>r esampto, 
the pioalat, in ploying the fogoes of 
must produce with the left bond 
at the same tones os dees the rlffht, 
and has to work a little harder too, for 
the bus aotoi of tbs piano ora mote 
thick]]' wired than the tmbte. A esrtoln 
amount of amUdesterlty Is snMfUl In 
the ontgeon. Tet ibis gift has Us «lsnd> 
|vtBtaB«s, wttlmli, os when n edOdMDe 
' kl in ais wsr Stetusd to me ths|t. 
• dniMr n ttitpB be wsMed sm> 


















SclMitiflo Americafi 


Mm* in wondarliig which hu>4 h« 
•mplojr. Bnt it !■ nnly r««llr 
ntlBl that fash amhidastertty ha ae- 
^Bbad. 

Finally, It may ha objected. In favor 
ti gmieral edneatlon In ambldeaterlty 
BnppoM one loaaa hU arm, and that inch 
an nnfhrtnnata ba a dork, who muit 
dam Ua llvlnK by wiitlnc Such con- 
tlaiamdea an almost as ran as the 
tamoni one by which Mn. Bnwn juati 
fled to her hiuband her junk-ahop pa^ 
ohaaa of a brass sign stamped “John 
Jonas. Undertaker" “Our daughter will 
soon be of marrlagabla age, she may 
marry an undertaker whose name awiv 
be Jones, possibly John Jones, think 
bow bandy the sign will then be” In 
thooe ran oases of right handed mutlla 
Uon then will in time follow, through 
ednoatlon and proctloa, an adequate de- 
Tolopmant of tbs right bnin, Juat as It 
Ike onfortanate had been left-handed 


TOATiim OF nm raeon. 

(CoHCluded /fOM page aet) 
remains that by doing so Rlemer has 
been able to demonstrate his auoceas In 
pipe elimination on a runaldorable and 
commercial scale A largo number of 
Steel shafts, tho steel for which was made 
by this process and with which the dis¬ 
card was kept at 10 i>er cent or less, havo 
snocessfully passed the British Board of 
Trade requlromento. Indeed, a refennee 
to Fig 1 shows an Ingot, treated by this 
method. In sis tratuiverae slabs on the 
right and left The slab shown on the 
upper left hand came from near the top 
of the Ingot The longitudinal slab to 
the right of the centor of the dgun la 
from another Ingot treated by the same 
hot-top procedure. The Inconsiderable 
depth of the pipe seems pretty evident 
It estenda perhapa 10 i>er cent of the total 
length But the actual percentage of 
steel Involved Is evidently much leas 
than 10 por cent of the total 
We have in Flge. 2 and 4 two views of 
the gas fumaoe Thera la an eye at the 
top which facllllates movement of the 
appaiatuo. Through two pipes—aeon to 
advantage In Fig 4—tho gas and air 
enter The air la under pressure In 
cases where It seems desirable to do so, 
the furnace may be employed ss a means 
of heating the lop of the mold prepara 
tory to teeming the steel Into it. Tho 
apparatus may then bo lot down until 
Its lower odgo is well Inside the mouth 
of the mold, when tho pouring of the 
steel may be performed without romoval 
of the furnace There is thus ample op¬ 
portunity to begin action without delay 
However, It Is regarded as Important to 
have not only prompt application, but an 
Intense 

is met by preheating both gas and air 
In fact, heat may be applied In such in 
tensity as to raise the temporature of the 
top of the Ingot above the point of fu¬ 
sion It has been found nnnecesasry to 
prolong the tmatment until solldiflcatlon 
la completed. This Is a favorable Item, 
as thus the apparatus Is released for 
other service, to which Its portablo aha^ 
acter makes It applicable In Fig 4 the 
furnace Is In operation booting the bead 
of a EO-ton ingot It will be understood 
that In this view tho bulk of the mold 
la Invisible The naked flames play upon 
the metal at the top of tho Ingot The 
preheating of the top of the mold tends 
not only to conserve tha heat of the mol- 




^ Pompdian 
Bronze 

THE i 

Permanent Screen 
Wire Qoth 

Window screens filled vridi diis ma¬ 
terial wffl last a lifetiitte without 
ptmdng or npain. j 

Madeof anaB^ceataiidngover90^ I 
pun copper—it is Weadier-praof— | 
Climate-proof—Rust-proof and i 
Weaiixoof. I 

The color of PoinpflHfln Bfodm 
It pennanent It is pecufiai to die , 
material—not a coati^ 

Hie value of this material for use in 
sea shore and 1^ side cottages 
cannot be om-estmatedL 
If you are going to bsdd. or »• 
screen, specify 

Pompeiian Bronze 

Ask your dealer (or Pompeiian 
BraiiM. Specify and nat on a for 
aO the teteena you order. AD m* of 
medi. oO waghii. Moil Hardware 
Deolm have d. If youn ham't, Jon'l 
lalCB any other. Write out neereil branch. 
We'D Mippiy you diiKt and gnanntee a 
lebdactory pumhate. 

CLINTON WIRE CLOTH COMPANY 

Factory, CUNTON, MASS. 


H« Gets Becaiue 

■ n A smiiD wAicamm 
Wahham Herele wj sal Sduml 

walthahTmam. 


Abnrimui Can Be Soldered 


A Home-nade 100-JWile 
Wireless Telegraph Set 

MmN * OO.. laa« SOI BrMdwsr. HewTerk 

Mechanieal Movements^ 

Powers and Devices 



^ecHe 

ssfisa 

Mechanical Appliances 

Mcciatfcal MtvciKab aii 
Rflvdtln ol CmsIndlM 


tlgate this qui'vlinu with miiiic Iburiiugb 
neqs. as the mothod of ticatment Itaolf 
may, conceivably, introdiim varlatlona 
from the rnie Sioi.i or uniform compo¬ 
sition Is wanted An Ingut i-ost by the 
hot-top process waa InvcBtlgated as to Its 
GompoBltlon The avuragn carlran con 
, tent should have boon 0 21 imr cent By 
taking laroples along the axis all hut 
one were found to contain carbon In per 
eenUgee running from 0 23 per cent to 
0 26 per cent The ivreptlon wns dose 
under tho tall of the pipe Its carbon 
perosntage woa 0 41 per cent, aimllar 
results were found for sulphur sad phoe- 
phorui. Thua they exbited In the segre¬ 
gate In pcrcontagos oboiit three and one- 
halt or four times what they did below It. 
soos OF opuova roaMs 

/rom via ) 

aide the extinct Modiiguiicar bird, tho 
F.pyornls, which nvueuiid more then 
thirty Inches In Its snuUloat clrcumfer- 

The imalleat birds' eggs are those of 
the minute species of humming birds, 
which are smaller than the eggs of cer¬ 
tain kinds of troplinl beetles But fDs 
common cuckoo lays the relatively amall- 
eat egg That la to aay while the Jack¬ 
daw and tho cuckoo are about equal In 
size, the former a egg la live or six timea 
larger than the tatters The foot that 
the cuckoo la wont to dcimelt Its eggs 
In the nests of birds which sre usually 
much smallor than Itaidf doiibtleia ae- 
connta for this The relatively largest 
egg la laid by the kiwi, a atrauie wing¬ 
less Now Zealand bird The egg la no leas 
than five Inchus long, nltlinugh the ex¬ 
treme length of the bird Itislf la only 
tweaty-seven Inches. 

Ruptilns eggs are not very attractive 
objects. In the cose of crocodllea and 
many kinds of tortoises they are pale- 
colored or white, and reaemble those of 
birds In shape But the egg of the 
gopher tortobm Is remarkable tor Its com- 
ploto roundneas. It might well be mis¬ 
taken for a golf ball' Many anokea egga 
are soft skinned, brown os to color, and 
look for all tbe world like a number Of 
new potatoes. 

Tbe eggs of flshes are usually small, 
soft, and IbroRSpIcuons Tbs most re¬ 
markable point about them la tbe as 
iruordlnary number laid by Ibu individ¬ 
ual A single cod for example layi aa 
many ns nine mllllou oggs But a atiik 
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moltaa—men alomi laid upon a leaf- 
are equal Ijr attractive In point of beau¬ 
ty, tbe ear of tbe moth or fly runka far 
above tbat of the oatrlch One ponden 
npon tble etraiife problem without aaln- 
Ins enllfbtenment Why tble delicate 
laoeworkT Why tbli flower-llke elo- 
ganoeT Above all, wby adorn at all ob¬ 
ject! of Bucb extreme mlnuteneeeT The 
umaller the object, the greater the care 
Nature leeme to lavlih upon It An ex¬ 
ample of the fact la found In the caae 
of egga laid by the minute Inaecta which 
apend their whole Uvea among the featb- 
eta of Urda. Theae minute belnga paaa 
under tbe unaavory title of "lice" Tet 
their egga, when magnU|ed, exhibit an 
amuaing dlverally of form and a beauty 
quite fairy like Tbey are among the 
moat popular of microacepic objeota. 

In conclualon It may be aald that cer¬ 
tain Inaecta depoalt their egga In clna- 
ten which bear no little reaemblance to 
nnta or fruit Bucb la the caae with the 
"Tea^berana'’ (IfaMfWtr) and their alllea. 
PoBBibly tbla reaemblance may be of tm- 
portanee In protecting theae egga from 
the attacka of Inaectlvoroua birda and, 

C anaam Bxpaeteg Iw IMA, 

The preaa n t year promlaaa to be par- 
tlenlarty itah In oometa. rear eon^ 
thoae of WInnacke, Daniel, HaUay, and 
Inneaa, havo baan or an already vMhIa. 
Innaea-a eomat, whlob waa v^^^rt||ht, 
appeared aaddanly, It will 1M reoUlN. 


..•SeSimL^aSrEru!^-^ 

f^SSmLSS^ ES»?£SSSiT 
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PIctnrea Patenta Company Patenta, 
chiefly thoae of Tbomaa A. EMleon, were 
pooled, and active ateiai were taken to 
purge the moving picture theater of aome 
of the mon ohJeoUonable pletnrea which 
have brought down a hall of criticlam 
upon the Induatry, to llcenaa tbe moving- 
picture theater to uae tbe apparatua and 
exhibit pletnrea, and to control the In¬ 
duatry In general There were many In¬ 
dependent manufactnrem who ref need 
I to pay niynlUda or to acknowledge the 
patent right! of the Motion Ploturea Pat¬ 
ent Company A ault waa recently 
brought hf the oompany agalnat Carl 
Laammle, a well-known manufacturer, 
and the Independent Moving Picture 
Company of Amerloa, of wbleh he la 
praaldent, aa well aa the Pantograph Oom¬ 
pany, to reatraln the alleged turtber In¬ 
fringement of Bdlaon patenta oontroUad 
by the Motion nctnrea Patenta Company. 
Inaamneh aa the patenta la quaatlan had 
already been adjudicated and their va¬ 
lidity upheld, an Injunction waa granted 
The hearing brought out none vny 
I Intenetlng atatlatlca, which wlU undebbt- 
edly open the eyua of the |eB«rtf pobr 
da pipe m.} 
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Scientific Americcin 


ACarch ^ tpra. 


You Know Oie Horse-Power i 
Of Your Engine— 

Do You Know flie 
Steam-Power of Your Coal? 


“—And .Sk^am Power is but 
annlhcr k'rm for ‘Dollar Power.' ” 
This do(\sn’t mean the (juantity of 
coal you for your money—for 
lln'res many a culm bank to be 
had for (he haulinA. It means 
that Ihe mtjncy value r)f ccjdl is 
d(dermine<l by the amount of 
steam that coal will ijrfxiuce. 

Thi' heat-prfxiucinft, steam-mak- 
inft t‘ffici('ncy of coal is a (Question 
that should l)e settled Ix'fore the 
crwl fttx's under the boiler. It is a 



problem the Pennsylvania Coal 
and Coke Company settles for 
every user of Pardee Coal. 

Not by guesswork, not by the 
eye or hand is it settled, but by 
accurate scientific determinations 
of experts who are constantly at 
the service of consumers. In 


PARDEEbituminousCOAL 


you ar(‘ assured the fulk'st meas- 
ur<‘ of efficiency from every ton 
IxKdUse Pardix' Coal is all mintid 
from the same Ixjsin and runs 
practically uniform. This uniformity 
means dollars to tlx' man who |x»ys 
the bills Knowing vour coal con¬ 


sumption. you can order Pardexi 
Coal by the calendar. 

Pardee Coal is low in sulphur 
and ash. It is economical. 

The services r)f our mechanical 
engineer or chemist are at your 
disposal without charge. 


PENNSYLVANIA COAL & COKE COMPANY 

T. H. WATKINS. Bccclvcr 

WHITEHALL BUILDING, NEW YORK 


Rmlou. 141 Milk Sired 


Sjraeise, Vatoii BnlldliB 


PblladeIpbU. Lud TiUe talldlBg 


I Try Kerosene Engine 

30 O.iys Free 
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Scientific Amerlc^an 


SCIENTIFIC AMERICAN 


ILdltora knd Proprtatora 


iiLiiii K lli^\r 11^'•i^Va 


BXLATITX OM UTTjmT ABS OOBTBJUIT- 

war luri. 

T he wladom of the iMlIcy of bulldlnc at loMt 
■ atiuUI portiou of thu ii«w abljw of thv navy 
at our leadiiiK navy yarda haa bwn and ia 
}pt a qunaUon ufion which there la muih 
dlvialon of oiilolnn The iirlupliwl aniutnent In favor 
uf (bin policy la that It beroniea itoaalbla to maintain 
an adequate force of aktiled mechanlca permanently 
Ht the yarda, and avolda that dlaaatroiia breaklnR up 
ut the nrgaiilitation and aealterliiK of forcca nhlrh oc- 
riira In the alack nuaaou when the annual repnlra 
upon tbe ahliia are completed and they have aailed 
for till auinmer maneuvera The mulntenaiice of a 
jierniaiient forro Incrttaaea efflciency and luauroa that 
(he leading yarda will be In a puelUon to meet at onie 
the heavy airaiii whlih would bn thrown iiimn them 
In the event of andden hoatllltien. Of equal Iniport- 
anip to the qiieatlon of the effect of new eonatructlon 
In maliitalntng a permanent force In the navy yarda la 
that of the charaitar uf the work that they tan turn 



couatruitlon, the aiibjett of almllor diainal foreluHl 
Inga Yet Suea haa iirovud to bo one of the moat 
protltable conimen IhI uiidertaklnga In the blilory of 
tbe world and the Mun< healer i nterpriae, In apita uf 
the few lean yeara of Ita earlier op ration la noa ac- 
conipllahlng all and more than waa promlaed 

It is well to remeinbar, ninrioiir (lint the admiral a 
peaalnilalli vh it of tin riilim la Imaid upon u iniii 
IMillanii Ilf the sailing dlKliniaa beUeeii iirtulli (rude 
ctuloia iia tin two lanala and he naatiniea that unteaa 
the dtatancea Ida Panama are ahortur than thoae over 
the preaeul routes, the new waterway will be powci'- 
leaa to divert existing trade from Ita present lluoa of 
Milling Vow allhoiiKli the prliKlple aa In ro laid 
down la broadly (orrmt. It should not U' furgotUn 
that the ■■onneillng of the two gnut oil ana la eertotn 
to inalirlally iifl'i'it Ihe trade lundltlnns ulung the 
w hole atri till Ilf Initli the Atlantli aud I'nilfli arahoarda 
of North and flinilU America Indeed, the lulling of 
the I anal iiiiiy so inlarge tin tinde and liniairtunio 
of certain of Hu- marlllme i llles aa to render It ex- 
lipilient for ahlpplng which at preaeiit usea the Sues 
t'anal route to take (he longer route by way of the 
Panama ('unal 

Blit we aliould Judge of Hie value of the I'unama 
Cniinl rulher from the mllltarj than Hie lumnienlal 
imliil Ilf \liw—a fail wlilili Ih well iindi ratund at 
Washington where nndniibtedlv It acted aa Hie torn- 
lielling motive In urging ('ungreai to undert'ike Ihia 
stu|H minus work That Itoimnille (rip of the battle- 
ship Oregon during the Bimnlah wai wee an object 
leosun, the Hlgiilllranie of wlilrh hiia UMer Um for¬ 
gotten Tlio opining ot Ihe ranal will n-ndor the 
whole naval fnrie of (he I'niled States avallahlo In 
cither ocean Tii Ita abllliv In strike a rapid and d(>- 
(Islvp blow Bl any tliivatenrd mint along the whole 
of Ihe Hiiltel Hlateii aenbnard the efllilenij of our 
fleet will be praiHeally dnubled, and Hie fact that the 
whole nn\y lan In a few weeks time be naaembled 
In Ihe Pai Ifli Ocean will enormously Iniriwse the 
naval presHgi of the 1 nlled States In Ihe Orient and 
must Inevltiihly tend to preserve the peace In those 
great Orient al gneallonH which la-gln to loom ao large 
on the dlplomatle horixon So long aa the lathmns of 
I’ainima exlala ns a barrier between the AHnntle and 
the rnclfle we must build nl least thn-s bnltleslil|is 
where oHicrw isn we would build two, and the flrst poet 
of (1 iisirm lion and the heavy coal of nmlntcnancfl 
and dpi rnttoii will far exieed any temporary or even 
IHriimneiil dilhll which may develop In the operation 
of the laiml na a rominep Isl venture 

Meaiiwh'lc iimlir the administration of that most 
elBilent lualy, ihe t'nrpa of v:nglupAra of the United 
Slates Aniiv ihe ixeciitlnn of the work la proceeding 
with a rapidity which Is In pleasing contrast to the 
confusion and dlsaiipnliitment which marked the 
earlfer retrs of Amerimn oeeiipnnry and In the 
aeries of striking Illustrations of the work which ws 
present In the present Issue, wi are enabled to give 
our readers sn adequate Impressinn of ihc magnitude 
and eolldlty of the permanent works, the most monu- 
mental roncrete etmeturea ever attempted. 


iiiade U|Km each vessel In the four years that tliuy 
have bean In i-ommisalon The following figures, 
taken from the report of the Paymaater-Oeneral ot 
Hie Navy are very coneliiahe on thia point la l»Ofl, 
their first year ot service, the repairs on the “Con- 
iKxtliut (imt li!d6 9T, and on the Louisiana kV 
KM 0<i In 1907 the repalra on the 'Connecticut' 
amounted to |&a,r>’i7 47, and on the ‘ l»ulslnna" to )99,- 
iCil 119, and the totala up to Ihe end ot tho fiscal year 
19U9 were, for Ihe navy built ahip $111,897 r>X and for 
the contract built vesael. $149 167 
In view of Ibi fact that during these four years 
Ine cost of the r< imlrs for tin. Connectli ut ’ was about 
11 |ier nut lias than Hial ut He t-oulslons'’ what be¬ 
comes of tho oflrepialcd statement that our navy 
yards are Iniapabli of turning out work of tho same 
high quality as that of our private yardsT 

THi uni) or All nfpBorrD paboxu foit 

T he exieling restricted parrels post system of 
the Until'd States Post Offlc«>, os establlshcil 
by roiigrres In 1874 has so far limited I ho 
easy oxc.hange of commodities and merchan 
dise between manufurtnrers and consumers that H Is 
making tbe United Hialea np|g>nr lo be wonderfully 
beblud the times as compared with some foreign na 
Ilona, such, fur liistauie as Ragland Krnnie and 
Germany It la n fact to-day that an American In 
England can send home by wall to any part of tho 
I nlled Slates a parcel weighing two and one half times 
more than Ihe I nlled Status limit for about oiic-third 
less In cost than the present home rates In 
1)1 her woids the world poscal union parkage 
unit Is eleven pounds to tho parrel at the 
rate of twelve conts |s'r imniid Whereas the Hntled 
States unit is only four iiuunds to the package at a 
cost of slxtcs!n cents to the pound Tho iNirrel rate 
In tbe United States prior to and early In 1874 was 
eight cents per pound for a poiksge limited to a weight 
of four pounds After that the rate was doubled, but 
the weight remained the same Blnee 1874 tbe cost of 
transpurtaHon has greatly docrpaecd Tho queatloa la, 
why aliould not the public through ita representallvea 
In Congiess be given the beiiefll of this decrease by 
the oatabllabment of a ualform low poatal rate for 
parcels that wilt eniounu* the use ot the Poet Once 
aa a niedliim of exchange of commodttiei, and thua 
greatly facilitate tradoT 

Since the exiierlmcntal IntrodurtlMi of the Rural 
Kren Delivery system in this country. Its operation bat 
proved so gnat a neceealty, ronvenlenre and aucceea 
that Congresa overlooha tho annual deflelt arising from 
the unreasonable restrlctton plaeed In the law limit 
lag the kind ot postal matter to he ranied to letters, 
newspspers, snd periodicals Tho weight of this aver¬ 
age load Is ascertained to be but twenty-live pounds 
iwr trip while Ihe vehicle which the postal agent Is 
required to supply can readily carry two hundred 
pounds It Is eslluiated that ihonid the restriction be 
removed and porcela he carried, even allewlnc only eras 
or fan parrels per trip, enough reveoue wtjnld be re- 
relved from tbe additional poaUgc to mdr* than pay 
the total cost of title lyriMS, and make It self 
supporting 

A movement la thta direction la Ihe Introduction or 
a bill before nongreee, prepared hy the Postal Progress 
Leagtie known aa the Bennett Rnml Pared Pont BUI. 
now In the Honaa Postal Oommlttee, nrhidi proridm 


for very modemte poatal local ratag **K*-*S«fitMfig 
between the city or town and plaoeo 
country It would enable the nterclmnta 
merclal center to aead, mj on tolophona e^Mi^Binall 
Buppilea directly to the purchaser living on tjife'gmilo. 
and would promote the eschange ot merebanB||(s be¬ 
tween the resldenta themaelvea on tbe route, ad inll 
aa their sending products to the commercial MBtar. 
the service would be somewhat tlmllar to that of the 
usual poatal railway i oarb aud Its collection nnd 41o- 
irlbution of mail matter 

With the extension of good ronda nnd the' nae ot 
rapid Butomobllsa, a longer route could be eitahllabod 
than now oxlato, os a maximum distance, which wonld 
reduce the number ot vehicles required and aeono- 
nilxe the (oit of maintenance 

In this connection tho experience of the nae t( tho 
mail automobiles In London la worthy of notn. At Ibn 
second annual dinner of tho Royal Automobile and 
aoclBtcd Clubs of London In the eummer of JlOd, Bir 
Henry Norman In a speech alluded to tbe Bucoaggof 


services In aud out three times a day between Landoa 
and the principal towns on the outskirts of tho rity. 
In the thirteen long-dlatonoe night SutomcAiUa mall 


reeled aa compared with tbe horse aervico wUeh did 
the Mma work only a few moutha before, na Lon¬ 
don Poet Office la now operating no less than aUty 
ot these motor asrvlcee. 

Heaults ot this rnaracter certainly show that Uw 
eotabllshmenl of a very low postal rntn for puroela lit 
feasible since It will troate morn Hum sufllclent rev¬ 
enue to pay the coat, besides isvlng money for tbe mer¬ 
chant and coDsumer 

It Is to be hoped that Congreu will give anch Intalll- 
gent consideration to all matters relating to poatal Im¬ 
provement that the system, so useful and necessary to 
the people, will forthwith be placed upon a sound busi¬ 
ness baata 

HTSBAVLIO TUUnS AXDVCTIOII UAl. 

I N Ibc Issue of the Bcipntikii Amiskan of Pebru- 
ary 12tb of tho present year, we described tho 
I iirblue ruduLtlon gear designed by UcFarlond and 
MtAlpine In wtilth a mechanical gearing la In 
lerpooed on tbe ihafllng between the turbine and tho 
propeller, tor the purpose of reducing the economloal 
high Sliced of the former to the relatively low odo- 
iiomhal speed ot tho latter, and It was noted Ihgt n 
mechanlial ofllcicucy of 9K r> |s>r cent bad been acrurod 
In the shop tests Blmultsiii'ously with the develop¬ 
ment of Ihli gear, the problem was attacked by Dr H 
Fdtllnger who, with the aaslstanco of the Vulcan 
Work! Bl Boltin, has produred a rodurtlon gear which 
substllutea for tho toothed gear of the McFarland sin- 
lem a set ot h>draulle turbines through which a body 
of water Is kepi In 1-011110111 1 Iroulatlon, and by the 
proper proportlonlug of whose buckets and channel 
ways tho desired reduetlon ot speed la secured A 
romplele dewriptlon of this gear with llluatratlona la 
given In the current Issue of the Bi'pprmrxr to which 
refereni'e Is made for fuller details than are her* 
given Tho turbine shaft and propeller shaft are In- 
dcpeudtiit Upon the former la mounted a rotofT 
pump, which delivers Its water Into tbe buckets of a 
waterwheel which la mounted rigidly upon tBe pt^ 
peller shaft, and It will be evident that by Mloettag 
tbe proper relative dlmenilons of tho two mSmbers, 
the desired ratio ot speed between turbine and pro¬ 
peller can be obtained In Its simplest form the r*- 
ducUon gear consists of a pump, guide channels, and 
a driven waterwheel, but In the larger powers one or 
more Intermediate wheels would be Interposed bfr- 
tween the pnmp and the driven wheel. Indeed triim- 
formars with one or more stages are preferable whta 
a conalderablc reduction of spaed Is desired With A 
reduction ratio of between I to 4 and 1 to 6 uiiiut 
two reduction stageo, an efficiency of from 80 ts gS 
lier cent 1i senured This acems low when cemhared 
with the 98 C per cent etfirlency of the McFarland 
gear, but the German system haa the advantage that 
It la readily reversible The system has been tried on 
s small vessel of 70 7 tana, which hai been driven by 
a BOO-horae-power turbine at a speed of between II 
and 13 knots When the rsveralng lever wu thrown 
over at full speed, the propeller shaft came to a stand¬ 
still In n locoada, and within IS aaconds had acquired 
a reversed apeed of between 800 and ISO revolnttona 
On the w hole. It would seem that tbe Oorman. bocanos 
of Ita low efficiency, canned eompeta with the Amort- 
can ayatbm on ships that make long ooathiiioua vey- 
ngea. On channel and rivet Btaainora and for tua 
and amall veaaala It haa Ooma advantatea 

Aabesilno, for Fireproof CoOtlngp^Prqiaro a pnato- 
llkt masi of aCbestaot powdoro d aOloa, caustto potakh, 
and Boda-wntor gtaim. To ho haynod nd sand mUmd 
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JpWOiWEEMMO. 

^||||p||H|||||^^ rword Jiu tnen brolun, 

4^ "MMinunla,” wbloh r«duo«d tho 
lipft mnt of MSI mllM b 7 IS mlnutM. 

IMNC* Dinnt'i Rock to the Am- 

km||^3||MM|^,JUlSktihlp In 4 dnyi, IB bonrn, nnd W 
apMd of 16 91 knots. 

4 Mjiifk#ataa of tlu iteol cnr u n protooUon to 
MMMpMi^tho omt of oolltelon wu domonotrnted 
dull of two trnlna in ibo Hndwm 
mglllfr 1 km wu no lueb teleiroplnf u wonid 
■MMilllMAn** ooeumd with woodtn cnn, nnd the In* 
iMkKdMre morelr lueh u reraltod from the pu- 
|Wk||lljMt>ni thrown down by the ihook of the collli- 

Mmtmm Ime ot Cuoter'e, ntotu editorlnUy that the 
iUf'BlVIdi ■tenmhont wu not Bell'i “Comet," which 
llMiMke OIjrdo In 1811, but the "AccommoiUtlon," 
•Hlld^lOUnieDeed runnlno between Queber and Uon- 
mitt m tU 9L LhWronce Rlrer on November Btta, 
Sm W two renn dtlR' the “Clermont'’ oMde her 
ail^ran from New York to Albany The drat 
Uduilh on the laikee were the “OnUrto" and the 
"fWifcilL." which anwared In 1816 

JIhi Wuh naval constrnctor, bulns hla daduotloni 
aa ^ raoont French maneuvers, believes that the 
lahnurlue will be a “submeralble dostroyer" 
of li knoti surface and 16 knots submerged speed, of 
uiiMt radius ot action to accompany the main fleet 
oa^Wd erulaes. He believes that the gruter the 
iwAu of action and tho higher the submerged spead, 
tto^uafu will ancb a veaaol approximate a perfect 
uaklhwMar Inalmment ot offenw and defense 

kiaahvtasts ot the effect of superheating recently 
pa#i Of tbs American yacht “Idalla' show striking 
iaui|l 8 < When nsing uturated steam, the consnmp- 
Uagt, af water per Indicated horse-power wm 18 8 
panada. This wu reduced to 17 pounds, with 67 de- 
pnaa-Pf BUperhaat, 16 8 pounds, wltb 66 degrees, and 
U l| 4 h pounds, wttb steam at ion degrees supnrbeat, 
being a nving of 16 3 per cent ot steam, a 
irakr famarkabls abowing The trial wltb saturated 
aURMtiru of two and one-quarter hours duration, and 
wMht^dfl degrcM the test luted for three hours. 

M'ttfatt of the Public Borvice Commission. relsUng 
to dM lidayfl of piuwiir trains In New York State 
dMMlP' BhabmMp, aturww ifeat 60,386 trains were run, 
«rt «hMl n par oaU wan on time at division termln 
alik, 1ki> awnifla delay for each train wu 79 7 mlo 
UMb apd the proportional cansee of delay were Walt- 
In kd tisinn on other divisions, 40 9 per cent, walt- 
tgllbdOr train oonnecUons with other roade. 14 4 per 
out. train work at stations, 12 2 per cent, trains 
ahead, 8 per cent, meeting and pauilng tralna, 4 8 per 
eent, anglne failures, 4 8 per cent, train wrecU, 8 8 
par oant 

Mm enpalnant which la being tried on the Hudson 
aad Manhattan Railroad tunnel aystom beneath the 
Hwton River will be watebed with much Interest by 
botl tha railroads and the public It consists In 
inWaMated station signs, placed Inside the cars, which 
an u arranged that the guard by pmslng a button 
wMW fha train starts, rings a bell and Lauaea the 
g|gp< to flUplay the name of the nest atatlon This 
sma'UPMNes to be displayed until the train leaves 
tht’ltatim designated A slmpls device this, whose 
MBIly ts aw obvloui, that It ahoold have been In use 
Mflf 1 lld'’vary commencement of ele< triially-operated 
wjimiuiti. 

ik dfiMtkdoa of engineera and aclentlats la making 
ait' 6 |kM||live atudy of the cauiee of tbe recent flood 
Mb IkiiB tmmtorr to deviling a ayatem of protec- 
I fldll ’ * ' liflli hif' mleh srlll abaoluUly provent any reoui^ 
nillaa ot HgFdlaaatsr The main work of tbe oom- 
aMUMR will be to devlie a plan for keeping tbe 
iliwijiyiaii witbln lu banU either by the oonatruc- 
tlo£^lilgher embankmanti or by the provlalon of a 
bptfUB channel to carry the aurplu watera around 
thirty At the nme time the commUston will In- 
Teamata the varlou pnblle urvioea. Including aur 
lU^ ppd Bubway llnu and tbe aewar. gu. electricity 
telegraph, and telephone ayatema which were affected 
by tbe inundation, with tha objeot of remedying the 
defects whieb were developed dnrlng the flood 

tha wash of providing adequate oout tortlfleatloaa 
hw bean carrtad to tha point nt wUdi thay may 
now ha eouMarid to ha vary eanpMa,^ U leaat u 
fhr M tha gnu and amplaMtnahta ara eonoamad. Tba 
fall eflklmiey of thaaa torttfleatlaM cannot be rul- 
laafl, hnwava^, baennu of tha Indk of propav aobmarfm 
mlu aflnlpuaat nd tha prepar aectaaorlu for tbe 
mlnu a»d gtma dMwafly InUllad. mioh u flye tum* 
trpl appniatu. ahhnMIghta, power plaau, and adh- 
qnm amihltlqn. Tba OiM of Oout Artme^ 
qaya' “tntboU tbou aenuamliw the tnmm nl- 
mnli^ expudad would be wutad, riaw the gum 
wnn^ be of wa ihara vnMa la the flatoUa of tha 
fnittm ta 4^ tidy flre nMfunted thaa to rngny’ dnth^ 
tifliUra nhok^' 




BLEOTKICITY. 

As tha UUddeu tour this year will iiaas through 
territory where tbs tsIsphoDo and telegraph aerviev 
la very poor, It hu been decided to equip the cars 
with wlrehM telegraph apparatua. Tills will make It 
possible to keep In clou toneb with tbe contestants, 
and the latter will be able to report sccldents and call 
for help when naeeaury 

In planU which use a gu engine to drive their 
generators the varlatlou In speed of the engloM 
are not nollouble If carbon filament lamps are used, 
becanse the filament la quite thlc't and does not re¬ 
spond quickly enough to show any finctutlons In 
light With tungsten filaments the light waverings 
are very annoying, and gas^nglne manufacturere have 
found It neceaury to equip their engines wltb heavier 
flywheels 

A oo n w ni snt method of determining variations In 
tha candle-power of a lamp eru dsacrlbed In s rrawnt 
number of Rlektrotechniache ZeltschrlfL A aclenlum 
cell la employed, which Is exposed to the lamp under 
test and Is placed In aeries with a ns>ordtng mllHam- 
meter The curve recorded by the mllllammeter, 
which la due to the variable realatancM of tbe aelen 
lum cell. Indicates the variation ef tbe candle-power 
of the lamp To be sure, this does not give an accu¬ 
rate photometric meuurement. 

A largo aertlon of land has been bought by Ibe 
CnDimouwealth Bdlaon Company In the northwestern 
part ot Chicago, where two large generating slatlone 
are to bn built Bach station will b& equipped with 
six turlrtnea and In the first station me capailty of 
each turbine will bo 30 660 horae-iiower It Is ex 
pected that within two years 60,000 hnrse-|Miwcr will 
be In operation Theoo stations are made necessary 
by the fart that the output of tho company has dou¬ 
bled every three years for the last twel\« years 

aUoage Is Irytng a new car designed to remove 
city garbage over the street railways at night The 
car la ot steel 4 -onstrut tlon, 14 fvtt long divided Into 
three sections which are so shaped that they tan be 
dumped with a isile by a alnglc man thus doing away 
with the necoHsIty ot using air cylinders or other 
mechanical dumping opparatus Tbe sect Ions arc 
made watertight, so that there will Is- no leakage ot 
wet garbage The tar is not provided with motors 
It Is intended to use the car In the daytime for haul 
Ing concrete and construe tlon materials 

A novel method of recovering a sunken cargo has 
been adopted by the United Rtates Btcol Company 
A large magnet, 246 feet In diameter and weighing 
3 000 pounda, has been employed In raising kigs of 
nails from a barge that was sunk In tbe Mississippi 
River near New Orleans The magnet raised Hve or 
six kegs at a time, or about a ton at each llfi The 
advantage of tbia method was that It avoided break 
log open thc! kegs ss would have been the) case had 
a dredge been used Tbe magnet la soon to be used 
for raising a sunken load of woven wire, and aleo for 
a load of steel baling strips 

Brvsral yssrs ago the Illinois traction System de¬ 
cided to uso sleeping cars between Bprlngflelri and 
Ksst Bt lAiuls As this system hss (iroved a success, 
several more cars have been ordori'd for use between 
St I amis and Peoria. Those cars will differ from the 
first ones In baving no motor equipment They will 
be trailers and It is expected that a good deal of thc 
annoying vlbrstloo of the first oars will thus be over 
come Tbe cars will be 64 feot long and will be pro¬ 
vided with ten upper and ten lower berths It Is be¬ 
lieved that this system may compete with through 
steam railroad service, for tbe rossou that at nigbt 
one doss not csre how fast be travels provided bn ran 
sleep comfortably and find hloiself at bis destination 
when he wakes up In the morning 

Tbe fellowdag subjects will be taken op at tbe 
International Congress of Telephone and Telegraph 
Engineers, which Is to meet st Paris this year 
(1) Manual versus automstlr systema ot telephone 
working (2) (o) BImpIlficatlon of telephone clr 
cults, ( 6 ) selection or frequency and secondary po- 
tmitial (for purpooss of theoretical Investigation) 
with a view to rscIHtatlng the approach of tbe tele¬ 
phone rnirent to the sine wave-form, (i) tbe clr 
oomstances condUloalng tbe adaptability of telephone 
apparatus to the lines. Induction colls, microphone 
rasistanco, stc (3) Precantlona to bs taken for the 
avtrfdance of mutual disturbance In the case of power 
eircnits running In cIom proximity* to telagrapb and 
telephone llnea (4) Telephmiy between plnres at 
graot dlBUhces from each other Ceoitruetlon of 
ealilas tor longdistance uee relays, combination of 
■nial llnsa with cables. ( 6 ) Wooden poles—new 
proqeid fw Impregnation and preservation—and pro- 
eadm fleocribed fram actual practice as to staying 
apA e8r«»*4*wg 46) Party lines and seleoUvo calllag 

My .tsNgrapb and tstopbone llnsa. (7) Telegraph 
«sMNi' for kMvy tndfc Multiple typwprliitlng 
folfofriillla sad ;t»s Mdwndter ayfosak 


SCIENCi:. 

Mr. ■.B.OUytoa, Isle of thc Ulue Hilt Observor 
tory. boa gone to Uuenos Ayres to organise kite and 
balloan observations under the dint lion of the Ar 
genlino Hetsorological Service 

Saut AnfstrSra, professor of physics at the Unlvcr 
slty of irpsola. died March 4th He was dlstlugulidied 
as an Investigator of tolar radiation, and invlecd thc 
Instrument adopted by International agrecmenl ae the 
standard for measuring ttala element, via, the Ang¬ 
strom electric compensation pyrhellometer 

Tlis lutsraattonsl Meteorological Cforomittee, which 
aasemblee Irlennlally, will hold Its next sessions In 
Berlin during the last week of Beptember 1910 Dr 
W N Bhaw, director of the British Mcteorologtrsl 
Ofllif, Is president of the ctiinmillcc and Pnif Dr (> 
Hellmann, director ot the Royal Primelan Meteenilog 
leal Institute steretary 

The staadord Iruy pound of (he I'hllailclphla Mint 
was recently tewted by the Hnreaii nf Blandards and 
found to be slightly over weight, because nf the situ- 
mulatlon of oxide on the surface The teal was certl 
fled to by the bureau offlclsla In a report to the Direc¬ 
tor of the Him It was shown that when the weigh¬ 
ing took plact) the tem|)erature of thi- air was 22 deg 
C, the relative humidity was 60 tier cent, the barom¬ 
eter was 764 millimeters the mean dimslty of stand¬ 
ards was 8 42 St 32 deg U The weight variation uf 
the troy pound was determined to be 0 007 of a grain 
This variation Is what Is called by srlenllsls ‘‘tolnr 
ance,’ and Is negligible In the coining uf 6100,0110,- 
OOO tbe government would Iisih JiisI |12I 61 as a re¬ 
sult of the slight overweight 

Ths Flora bust controversy will not die Dr Ueorgn 
I'iDkuB the well-known flenuan rhemlst analysed the 
a ax in tbe famoni bust and found It to be a combina¬ 
tion of lai, spermaceti and beeswax Alleging that 
spcnnaiidl wua unknown until 1700, he argues that 
the bust rould not have been IlnVInils Further¬ 
more, he proved that thc composition Is Identical with 
that used by l.ucas the sculptor who is said to have 
made the bust Dr Bode still maintains that the 
bust Is a genuine Da Vlni I He replies that Prof 
Rathgi n madcwavi ral analyses and found that the wax 
of the bust was different from that 1101 ^ by Lucas 
III Dr itodcR opinion Dr PInkus analysed only iiart 
of the outer layer of Ihc wax which Lnrss added 
Moreover, Pr Dodo quotes Prof LIppinann of Halle 
Pnlverslly as anihorliy for the statement that the 
peculiar sax In tbi bust was abundantly employed 
In Mediterranean countries at the beginning of the 
Histeenlh I'enUiry despite the belief In some qiiariers 
that It was not known until 1700 

At tho luvIlBlIuu of the Rmbesler Chamber of Com 
mercH and the Clvh Improvemepl C 4 iminlltee of I bat 
ilty tbe confornneo of 1910 will be held at Hot beater 
May 2Dd to 4lh American cities aru being aroused 
to the nM-essIly for a city plan, and for thc proven 
tlon of longesllnn of ]iopulBtloii Many cities have 
plans 01 hen an- geltlug them a Cow are following 
them out Why It Is Imperative to adopt a city plan 
In beiomlng secondary In practical Imiwrtaniv to how 
the rttv plan once adopted can best be carried out 
Till piiriMiw- of thi conferenic this year la not prl 
iiisrlly to contlnoc the lamiialgn of cdueBlIon nor to 
Increase the literature which makes up the already 
weighty argument for the nereeslly of planning Amnrl 
I an cities but the conference la s gathering of ex 
IH-rts I ailed bmause of their Intimate knowledge uf a 
siieclflc aiibjecl to make a cnnirele contribution to 
the Bileiice of city plaonlog Oi noralltlcs will bn 
moat carefully avoided The aim will be to iIIhuiks 
phases of each selected subject lhnrmighl> ralle r than 
to wander through the wboh fli Id 

Prot PIsm Borsdo, an aribltisl of lluenmi Ayres 
bos devised a siierlal plan for the I’onstrurtinn of 
whole districts of houses for the working ilaaecs 
Instead of employing thi uaual aqiiaru him k as a unit. 
Prof Roveda adopts a circle varying In diameter from 
100 to 1.10 yards This eircle of ground Is subdlvldoil 
Into 99 radial lots converging to s i-entor Thi < Ir 
cle Is concentrically divided to form an Interior ave¬ 
nue four yards broad to permit of minmiioliatlon 
with thc renter of the circle Fktih nvenuo Ii>adH to 
external sidewalks and to loiigitiidliinl and trans¬ 
verse streets In the renter of the ilrclc la a plot 
Of 40 rards In diameter where children may be left 
to Ibemselvini without Iholr parents' rare. In charge 
of a Biieclslly designated person In this garden a 
playroom s school, a hospital, a fire atatlon. and an 
administration room are to be found Natiinilty this 
circular plot of ground will leave four earners free 
In each of these corners Prof Roveda Intends to erect 
fonr rbalclR, such ts grocery shops dairies hats r 
dashers and the like, which are to be condinteU on a 
co-operative plan In eoeb of tbe 99 radial plots a 
workingman's house la to be built on the Kngllsh 
plan. It la argued that the circular arrangenicnl wrlH 
give continuous sunsblns at all hours of tho day and 
plenty of light and air. 



vi6 Sctontifto AomtIcM 

A NEW TYPE OF TORPEDO B 0-441 

A DOUBLE-HULLED BOAT WITH ITS ENGINES ENTIRELY BELOW THE WATERLINE 


A B«W Irpe ot WBT r«Mel proTldad tor by ComroM 
In thn VnvnI Approprlstlon Act of lost year will be 
oflrlally taelod by the Uellcd BUtee goveminant at 
nait>ii within a few daya It la known aa the aub- 
■urfa « toi pe 10 boat and la doalRnad to be Imninna 
from the. iinall Kun lire now relied upon an a proteo- 
tlon BKBlnat ordinary torpedo boata It conalata ot a 
a hniarlne hull which loolalna all the machinery and 
U ri" d armemt ot auapeuded from an unalnkable aur 
fa p hull divided Into compartmenta parked with 
< Mul ai lAHt years law autborliua the purehaae of 
this bout when the oflielal trial 
ahowB that It lllla requlremenla 
and the lonatru tlon undir ton 
trait of twi itb rs ot the aamo 
tyi lie boat has had a prelim 
Inaiy lilal Tama Lemolne A 
Cm tie onailtlng arthltnlH 
r I ri that It easily n ile 1R knots 
I ir thus exceeding the re- 
q ilr d speed by 2 knots 

BIx toiia la the w< Ight of the Tea- 
ail and lU length Is 46 feet The 
irl p whirh me govemment baa 
agi ed to pay la I2ZG00 The 
aiiiall aibairte o boats can either 
In used for toast defense or they 
at be arrlid on board of the 
larger resaela In an armored llett 
In time ot a tlin they can be 
launilid and dlretted by day or 
night against tie enemy a flc<t 
particularly for ui>ratlins against 
ships lying under the | roteotlon of 
land rllflratlons or mine flelda 
whore expensive lattleshlps should not be risked aa 
they wen at Manila Baollogo and lort Arthur 

In the anbmarlne hull ot the new style boat Is an 
eight I yllnder gasoline engine of loO horse-power The 
exploalvo charge tarried for use on hostile ▼easila la 
1 000 pounds of gumotlon An armored lounlng 
tower on Ih surfnie hull communlcallng with the 
aubnarliA h II inablis the natlgsl r t( dir at and 
lontiol th boata movements Only two men are 
quired on board 

It la estimated that a fleit of fifty ot these sub- 
aurfaee torpedo boats will cost about os much as two 
or three destroyers or submarines As their crula 
Ing radius Is 200 miles their print Ipal tun tlon will 
probably be for the defense ot porta and unguarded 
coast line 

The Bubsurtan boat Is to be operated In one ot two 
ways 1 Ither It may be steered within short torpedo 
range and aimed at Its objectlvt the crew leaving It 
in IlfaboaU or buoys or It may be lltled with a sub 
merged bow torpedo tube to discharge the ordinary 
IRInch torpedo 

For tht Bring of the high explosive use Is made ot 
an oleclrltal Bring tir ult which Is attuated by a bow 
Bring pin but whleh li ktpl open and sate by a swltcb 
In iho ctnnlng tower until the boat Is deserted It la 
also pr(|(sed to rontinue the Bring dr ult around the 
Inner skit ot lha upiier hull below tl e water line so 
ns to explode the charge If the boat should be mmmod. 
nnd thUB deter hostile boats from ramming Also It Is 
proposed to use on the engine sparking clicult a time 
awlhh whi b will gutuuiatlcally break the aparking 
ilrrult and ntop thi englnq and boat If It mlaaes Ita 
objective 

The total government appropiittlon for boats of this 


typa is 9446 000 When th# Hrrt Is approved the Navy 
Dspartmaiit Is anUtoiised to oontrset tor two otbors, 
ons moro Ot the same alee sod one larger and faster— 
a 9400 000 suhsurfaca eeagolng destroyer 
A year or two ago the Assistant Beoretary Of thq 
Navy recommended the building of a nnmber Ot small 
motor torpedo boats of approximately tbs mma alia aa 
this to be laid up on shore In peace time tor oeea 
atonal pnutlce runs by the naval reaerve and for nae 
by them In caaa of haetitltlea The boaU propoaM 
were to be of 17H knoU spaed which li aomewhat leaa 



THB guMimrAfia yoiriso mat o> m tbial tsu 

than has been achieved by the present tubaurface boat 
on lls I rettmlnary trialn 

The ICugllsh motor torpedo boata built by Yarrow 
w ith Napier engines make about 18 knots They are 
of about tbc same stis aa the veeael we are describing 
and are used for the same purpqpaa It would appear 
therefore that no speed has been lost by carrying tbe 
engines end torpedo below inetead of within the bull 
ot the boat It to saggssted tbat In view ot tbe com 
paratlvely small sxpense several floUllaa of these boats 
oonid be distributed along our coasts and laid up with 
the engines greased In which londltlon the expenses 
of maintenance wonid be very small 
There can be no doubt that all the navies of the 
world are just now directing special attention to tub- 
surface warfare and the trials of this boat which of 
tors some decidedly valuable features In the great pro- 
tet tlon afforded both to the hioUve power and the high 
explosive will be watched with no little Intsraet 
The general design of this vary Interesting craft to 
due to Clarence U Burger 0 E ot New York and tbe 
plana (tlculatlona etc wars made by the Naval 
Architects Toms l#>iaolBe A Crane 

The OMes* AMle bMar 

A lltUe leaden tablet tarnished ugly and otherwise 
trivial in appearance was sent a tew years ago from 
Athena to the Imperial Musaum of Berlin On one 
aide of It la some writing whleh only reosntly was 
deolphered with precise cprrectnsM by Adolph Wilhelm 
an Austrian fovoat who Uvaa In Athena The Ubiat 
to tbe original of a private letter tbat was wrlttea 
about the time ot the orator Demoatbenea 
The writer of the letter lived In a rural neighborhood 
and wished to send a commercial order to a Iowa 


The fonn ot the addr«s wu To ba takM 
potUry mailwt and to bs hasM to MW 

Thrasyktos or to tha son (porhapo the mm aCAM 
writer was msaat) The weakly markat, to wUeh Ma 
A ttto countryman had gnt to oOW th^ prsdOM MA 
wans tor sale may ba Imagtoad as la pfograsOi IMffo 
the boy who wu btam at tha lattor wu to M 
stand or booth ot ooa of tha thne parania to Ttmto It 
wu addiuud aad <Mlvar It to him. Tha tait at 4bA t 
lUar says Mneotorgoto groato yoo eordtolly Hkf 
gresU your family with tha aama satoem aad wlAMi 

_ them good hoalth, aad ba MN dto 

that hto own hoalth to mW-c. 
Flaau ba ao Uad u to osnA aa«« 
mantle either of theopgkla or tfl 
goatskin and tot It be U ehSM W 
poulble tor It dou not aoad to Ig 
trimmed with fur Brad wllto ft 
a pair ot huvy sotoa atoo Aa aaqa 
u I have an opportunity I wfll 
pay yon, 

Bo much for the letter to the 
motive of wbicb the reader ega 
point with u much preototoa as 
the author Apparently It WU 
written In alntar poor Mnsakirgu 
baring been snrprtoed out la the 
open countiy by one of thou ky 
snowstorma which sometlinu awea 
at this day cover the te mpto e of 
the Acropolis with a maatto ot 
snow Thenton bo dulred to w- 
oelvo u qulraly u powlbto tho 
huvy and warm garment of lha 
poorer eonntrymea a goatokm 
which could be bought tor four and a half draohmu 
and tbe strong solas which were worn nnder the or¬ 
dinary landals on tha rural plaiu and hlltoldu A 
good pair of the totter could be bought for IDor 
drachmu u a well preurvad bill of that date shown. 

A noteworthy feature ot this artlau lattor to the 
formula with which It begins tbe vary formala that 
may be found used In very numaroua latten that waM 
preurvod by the Greek Iltoratnre of later tlaito Sou 
at tbe present day every latter vrrtttu by a twal 
Greek bagliia with the same oordlal Inqnliy absat 
tha health ot tbe person to whom tbe letter to wrtttu 
and with brief Informatlim about tbe health of tha 


Altbongh It to poulble to reoolve Into gu almoot 
any kind of solid fuel In a gu producar It to wall 
knows that certain fuoto—parUcularly thaw high la 
uh and of a caking character—give a good deal of 
trouble One of the matt sertou of theu trenblu 
■Utas n eontampoiary la that the fuel welds Itoalt 
Into a large raau which partially oheku the Bra la 
■oma plaou and wuau posaagu or botoa R» ba 
bnrnt at others Heaoe poking of tha fin to ae e sa- 
ssry sad tbe poorer the fuel the more tha poMag 
In order to reduce this poktng to a minimaffl ooma 
prodnoar makers Ot shaking or revolving gntu TU 
latstt dooign ot this chanotor to du to Mr GhM 
man an Amsrlcan and It to a oonsMarabla aitouAu 
of the prtncipto Tha lowar porUoa ot tha PfMaau 
to divided Into two or thru rlnga which an fru of 
auh other end rotote at different opaedo too Joiaii 
between them being made by water uato Tbe ob- 
jeot to to abake tha fuel contlnnoiisly so that «siHf 
or clogging nnd helw an equally ImpoaelUA 





















SdMitlflc AnMrIcaA ^77 

EULCTRIC TROLLEY-DRAWN SLEIGH IN NORWAY 


BY FRANK C PERKINS 


tmllw durtnc th. pMt 

by the tracktaw eh 

» ef the traokleee trolley ear 



A River 
a ot U kUO' 
^fMtaa ■qM> Dranmiaa 


■Mrai br tMi MaaMa tna|d|pi trolloy llae 

--— -—-'“Ti enrTloe, whtob 

I (77,171 ear 


Uon ebewa a aorel aMgh deavorad to aupply the defleleoey by artlih-lal wloc- 
tlm By thta preoate an Anstrallan breed of fowls 
which averages 170 egga per hen per year has already 
been prodnoed. A serlea of very Interesting expnrt- 
nenta on the same sabjeot has been carrlsd on during 
the past ten yean at Macdonald College. In Montreal, 
which Is reputed to be the most perfectly equipped 
school of agriculture In America. Starting with 
breeds noted for their endurance of eold, especially 



I generated at a 
H to kllon 
(MJ6 mttaa) away ia*^iumltied to the 
snhgtatton at an anamattag current of high 
TOlhwe. The aMeraaOMifbeurrent U tians- 
lamed to a direct carngk by a ctmvertnr of 
The can Welsh' 
(0,014 pounds) 


g of from 10 to n 
I utlllsod, which 
drteea the traekioeg tf ollaf car at a normal 
apend oC about M hBamdtsra (12 43 mllea) 
per hour. The cam-an tMORsd with live tantalum In- 
candeeeent lampa of fV aandib'power each It will be 
noted: that the tr«dley> pMa la elmllar In tboae of 
Amerlean oenstrueOcn, bat provided with two con- 
dnctorn and ceataete of the aUdlng type for both trol¬ 
ley wires laslead at the nahal single trolley wheel used 
on eiectrfa raflwaya. 



a toot thick, upon which wheat or mlllot, the only food 
given, was stnwn at regular boun Tbe bene were 
kept busy from morning until nlgbt In hunting for 
their food In tbe itnw This active eserrlse pre- 
vpoled tho accumulation of fat and stliniilated I ha pr» 
ductlon of eggs, for every itoullry fisrmer knowe that 
tat hens are inor laynn Hence, aa bens, like all other 
birds, natunlly store up fht at tho approach of winter, 
tbe problem became limited to preventing this an- 
cuniiilatlon of fat, and at the eame time ae- 
auring to tbe hens an abundance of food 
The problem appears to be In a fair way of 
■olutloii for the hene of Ma< dnnald'Collegn 
produce an average of 24>0 ngge per year, 
from one-Dfth to one-fourth ol whUh are 
laid during tho lignra of the Cunadinii 
winter 


Plymooth Rocha and White Wyandottei the expert 
mentera began the procasa of aelectlon by allowing the 
fowla to leave the poultry yard and acratch In the 
anew in the coldeat weather Tho progeny of the 
fowls whhb arsllod themselves of this privilege was 
subjected to similar treatment which was continued 
tor asveral generations. Tbe poultry houees were not 
heated, even when the temperatnre fell to xero 
Fbhrenbelt, although tbe fowls were slightly prutuotod 
from the cold by screens placed around their perches 
Tbe poultry yerde were covered witb a layer of straw 


Tho removal of ashes by conveying them 
to B WBStu bank hydraulically Is done in 
connection with the temporary plant built 
to supply power during tho ronstriicllon of 
tho Rainbow Kails bydro-electrli rieveluii- 
moul of the Oreat Kails Water Power and 
Townalto (Vimiiany on the MIseinirl Hirer 
noar (Ircat Kalis Muni The power house la 
on tbe aide of a hill directly ubovo the edge 
of the river bank The hltumliioiii coal 
used Is dumped by gravity rniiu lars on n 
trestle to a bln at Ihc rear of the flrlng 
floor of tho holler mom and runs down on 
this floor, from which it la fed by hand to 
the fumuccH As the ashes fall thnnigh the 
grate they an drawn uut Into a Iransvarso 
concrete lined trench In the flrlng floor This trench 
Is sloped to one side of the building, where It connects 
with a flume oxteiidliig on a grade of about 5 p(<r rent 
to the edge of the river buuk When the grates am 
elcsnod the ashes am pulled Into tho troneb and a 
hose stream turned Into the latter to start them They 
are thus picked up by and rarried out In the river 
through the flume No difflriilty Is exi>erleoeed from 
< lugging to the Inmeh nr flume and the eurixiit In 
the river prevents an aeeumulallon at the edge of the 


THE EARLIEST STORY OF THE DELUGE 

PROF. HILPRECHrS REMARKABLE DISCOVERY 








Scientific Amertcnn 


Um> Dabylonlaa Deluge etory wltb the iNUHllel pM- _ 1 '>* ■>! 

itaata of tlie two Nlncveb venlooe ud the Blbllt*! ***' 

Kory have brought out the ilgnlflcBnl twt that, with cumiti] 

all due allowance for a general reaemblanre between T iotit) 

the three cuneiform veralona, the Nippur Tcralon of 

the diTine announcement of a great Hood and the ti>» 

command to build the ark dlllera fundamentally from 

the two Nlnovnb veralona and ogreea moat remark- ^ 

ably with the DIbllcal alory Thla agreement afferU 7 

that part of the Pentateuch (Oen 6 13-20 8 111 "■ "trariuie" 

which Old Totlament rrltica atyle P (= Prleatly k -it niuii 

Code) and generally regard aa having been "compiled 

In Babylonia about TiUO B C" The Importanre of thli « •*lih a 

new teal to theological atudenta cannot be overrmUid ^ 

Written aa It waa about 2100 B C, tbla new verdlon 
came Into being at a lime when the aaoetiiary of in tibc la 
Rnlll at Nippur waa auprema among the Babylonian ' 

lemplea and waa the renter of literature When Ham¬ 
murabi, the Anirapbel of Oeneala 14 conquered Rlm- 
ain of Laran, the varloua petty Babylonian atatea con- H ‘inaim 
alltutlng geographically the ancient kingdom of Bhu 
mer and Akkad were united politically by the con¬ 
queror Babylon 011 the UuphratMi became the me- 
tmpnllH 'if lh< nutted empire After Amml-diUna the ,2 , 

tbiMi sumeaor of Hammurabi Nippur dlHniipeara 
iiilililly from hlatorv It reoppeara with the rlae of 
the ('iiHHite dynaaty In Dabylunla about 1400 H C. — 

and Ita aanciuary again rlaea to hold a conaplcuoua 
place fnr aeveral «eiitiirlea The revival la but the lant The fiirrei 
nil her of a faat dying flame romarkable 

In Prof lllliirechta opinion the Temple Ubrary at Knata write 

VIppur waa a moat InalgnlAcant Inatltntlon after H W Haym 


to tne an, to krap thrmalln 
with Ibee. they aball lie mala 
amt famaie " 

'• an (two) from lha Mrda 
hwtaad uf a number thermt. 


The current St'pputiiBMT, No 1787, rontaltia a moat 
romarkable number of Inteiwatlng articlea. Karlornat 
Knatc writea on the modem nae of police dogs, and 
H W Haymond on quantitative and qualitative thlnk- 


11)00 U (', and II flnuriihed inoM glorloualy before 2000 Ing Prof R, 8 Woodworth deala Intereotlngly with 
B (' The prleata of the CaaaKe nod Neo-Bnbylnnlan the ‘ lypical" man a rraature who doea not extat, but 
iHTiudi produced few. If any original literary com- yet who la very neceiiary In the endeavor to claaalfy 
poeltinna of value at Nippur 


faithful copy of an old Nip¬ 
pur original' The literary 
aiHvlty of the prieate woi 
trttniferral to olhor centon 
like Babylon and Bippar It 
la therefore evident that the 
Nippur fragmuiite, antedating 
the two Nineveh veralona by 
1000 yeara, repreoenl the old 
cal verelon of the Bahrlonian 
Deluge atory In a Heniltic 
Irunalatlun, made rtoiibilcae 
from a mu< h older Sumerian 
nrlglnal whhh hot not yot 
bom dlaeovered nnd that the 
later 1 unciform veralona are 
different editinna of the 
iame atory with eonaldep 
able changea, abbrevlaHona, 
and oddltlona The Deluge 
story of the eiwsalled “Prloat 
1y Code" mutt form part of 
the oldeot Iradllloni of le- 


nra have iiolnted out 

Kven the Aniarna period TBI MM-BOMI- 

(about 1400 B C) with Its 
unwttled conditions In Paloa- 

tine, when the Influence of Babylonia upon the shap¬ 
ing of the govomrount and the rallgloua ranccptlona 
of I>aleallno waa almuat at) cannot exiilain lU prea- 
cnee In the Old Teatament The only period when 
the oldeat veraloii of the Oeliigo alory could poaalbly 
have euten-d t'uniuin wna the time when Abraham, 


luenre of Babylonia upon the ahap- mankind A prominent place among the phyiical 

luunt and the rallgloua ranccptlona ogenla cmplnyi-d In modem motboda of tberapeutlca 

kimuat nlf cannot exiilain lU prea- baa he<.n oiiuplod for the paat decode by light and 

reataraent The only period when eapei tally by elvetrir light, which la uaed chiefly In 

of the Oeliigo alory could poaalbly the form of "light hatha” and la fumlahcd by arc and 

uin wna the time when Abraham, Incandeocenl laniiii aeiiaratKly or In nomhlnatlon 


other worda, the period of the fleat dy Light In Modern Meditina' No i 


noatlea of lain and Babylon of which Hammurahl 0 


llngiilahed among modem aatronomera than that of 


Amraphel la ihe central flgure, the lime when the Prof Q B. Hale, the foreraoat authority In the world 

Amorltea knorknd at the gates of Babylonia. Invaded on the nun He contrlbutea a brlUtant article on 

the country, and noon overthrew the old ilomlnlon Nlar vortlcca and magnetle ftelda. In which be crlti- 
Although the Interpretation of the Nippur tablet rally dlocuaica recent solar inveatlgatlono, and par- 

li by no meanf easy It 1 an bo stated with aafety that tirularly bla own wonderful diacovery of the Zeoman 

In accordance with the exalted poaltlon held by Hnlll effect In lun-apoti In nrlentiflo reoMreh, u in Iom 

In the old Babylonian pantheon as "father of the ambitloua offalra, the pooiesalon of a good Imaging 

goda” U waa In all probability GnIII hlmaelf who tloii li often of the utmoat valne There are few 

warned lit na-i>lBhiln to take refuge In an ark Here Inatencea In which a cloaely roaooned aoquence of 

then aa in the Biblical version, the laird of the Hnl- Ideal boa been employed In the ovoluttoii of ouUtond- 

vwrae hlmaelf both raiiaes the Deluge and aarea Noah Ing aoblnvemanta, there are equally few in which tbO 

from destruction by warning him and ordering the autbora of theM advaneea have not owed a large 

conatmctlon of an ark moiaiire of their luetMi to the happy tnfplratlon ot 

We present herenith In parallel columns the tmne- their Imaglnatlona, all of which U disoiMMd In an 

latlon of the actual proaervod portloni of the ancient srtlclo entitled "Sdentllle Oueeawork." Altlieiigh the 

Nippur vcrilon and the correaponding paaaagea of Ihe port of Swansea la pbkcod on the banka of the Hirer 

Old Teetameni According lo the Hebrew text The Tawe. It may tor all praettcal parpdaai be regarded 

■Imllartty U at once iirlklng no much 10 In tact that enUtely aa an ariUrial port, the dtoeharge of the 

the blanka In the Nliipiir veralon can enilly be an^ river being trifling as comperid with the volhme of 
plied by the more complete account tidal water nhbing and Rowing betwoeu the tdeiheadi. 

The pecniiar condltlona of thnt port have naoamdtated 
Nimmr Veraieu. Biblical Vaiainn «watruMlon of a moat woodarfnl doek. pooaeartng 

i-me „ . a water area of fl aerno In addttlcM to tko am of 

j I will lema. tj *g^? dcljr ^ the daethvrmtor oxtonotoa wktoh, whoa It H eomplatod. 

gPi "* wBladd iOaemtotMtotat TUgNmartmktaaehaaw 


in deaortbed hy C Van UagendoMk iiti'UjaJtMm’ 
writea cm raedert avolop««mt 
moMrw. Among the vdiry hotfiiii^^iiiun oAm 
embarmn tho toacbor of gn||i)(lllln^ «e«o mot* fro- 
qneatly laada to erromonn tiMNWMMtHH thoa the 
two aspoeta la which aodeiendtat may hd oanaMorad. 
but there la also oono whkflt whin <oaao unfftiwfl 
U more ferUle of reealte M thorewth inaigngtfan. 
For that reaaoa teaoheri wBI' Ho dmftt rMI with Iw 
terest Mr C B Ouillanmoh OMoHaat aitlele ant8t»d 
“Phradoxea of Aoseleratlon.” One reaaan whp tho 
turbine hoa not oompletoty tnpplaatad the koot pite 
eating engine In ship pregttlon la to ho fOaad In 
the fact that It la not r a v e palhl i , and In tho aooond 
fact that aonw propellani arO moot eacMM at a nMO 
of apeed oonalderably lewar than the rate of gpofil 
which Is beat tor efliehmig ahd soonomy of twbino 
operation. To overcome theoo drawbaokg Dr H'Vodh 
linger baa Inrented a ayrt em tor which ho ehklpm 
not only a high degree of oflelenoy. but revoMMi 
action arltbout mechanical eompBeatfama. Tho fMMttro 
of this Invention which U moot thotoogfaty daoeribod 
In ihe current Bnrrijiincirr Is a rdattvety light and 
simple hydraulic tranamtartM dovloe, Ihe aooalM 
tiirbo-tranaronner O H Biyan oimtrihatea oomo new 
Ideas on the subject of ler^laae otsMllty 

»V AVTOMOIILB StOOBM A* dBHOn MAW, 

Once again the famous laada Of Omtond Btooh have 
been uaed for making new TMords with a u tomoh U ot. 
During the three dayi’ meet held laal weeh Barney 
(Mdlleld once more boat the worUTa record for ipMd 
alth his new 200-borae-power Beat raeer, a pletnie of 
which la raproducod herewith. Thla moohliw broke 
four world’s records last MI open the BnoklaiMi 
track In Bngland, and eo It 

-- IsMttebe wondered nt that 

upon the imooth aaada of 
Ormcad it traveled two mlMo 
in tho fnitett time ever made 
by aa antoaMftlle The dla- 
tance was covered In 66 87/100 
sseonda, which la nearly three 
second* better than the record 
of 68 4/6 made by Demogeot 
In 1M8 with a Darraoq car 
The rate of ipeed traveled 
by Oldtfeld Is mi» 
mUee an hour Oldfield alfeo 
made new records for the 
kUometer and Die mile; ho 
covered the 8,280 feet of tho 
Hrat-menUoned distance In 
17 4/100 eeconda The pre¬ 
vious record was 17 78/100 
Hli record for the mile, 
which waa made a week pre¬ 
viously, was 27 38/100 see- 
onde, s speed of 131 78 miles 
en hour Walter Chrlitle'a 
frant-drtve racer covered thla 
dlstaaoe la 80*8/100 sneonda, 
or at the rato of 118 4* mllaa 
an boar 

m Al BOVA. A In the etook ear ram, DM 

Hold made a new record of 
40 36/100 aeeonde for one mile 
In a Knox machine. This make Of ear alio wOn tho 10- 
mlle rro«)-ro^all In 8 41/lUO mlantN, a Uhalmcra 40- 
horse-power car took necoud place, Um lO-mlle baadl- 
cap woe also won by a Ubalmara ear, whteh heat the 
Pope-Hsrtford, the time being 12 mtnntee and IS neo- 
onds. On the laat day of the meet. In tha oa».mlle 
■peed trtoli, OldUeld corerod the dlatanoe in >7 B8/10U 
eeeonda The lO-mlle stock chnaele race for can hav 
Ing a pletan displacement of I6t to 880 Inebea wa* 
won by Hart In a Buick In 12 mlantea and 68 aec- 
onde, or nt the rate of 46 27 mllne per hoar A Hud- 
eon machine came In lecoitd In the ]04nile huflt- 
cap a Darracq car driven by Klnebef^ wea In 7 tl, 
Oldfield on e Knox was eecmid and Bond on a Iteama 
third A second 10-mlle handicap nee was won bp 
Altman on n Hudson In 12 46, UMfleM with a Kjm 
was again second, and KlricJier third. 

In the one-mlle apeod trisla the Darraoq eoveiad tha 
dlstaaea In ilM. and Walter Chrlstto u ^ 
88.1A 

While the raoee tbte year were not very M meroan, 
ddlMd omted a gmt deal of enthuetsam t^hlh 
ord-breaklng driving, and It Is probable that nant pegr 
etm other attempti will be made th rednee the tlm 
for short dletaneee. The machine Oldfleld mod fg fg 
erary way tlmlUr to a regular atook oar oxcept-tlWt 
It haa a much larger engine at 186 x 800 mllMnkOtore 
(7AX7J Incheal bore and stroke, capable of devqtite^ 
lag coBilderably more thaa Its rated henfrpower, 

A large portion ot the old rrenub plant at Panama 
was found to bo servleeahle, gad la doing good wh*k 
on the caimL Bines 1801 the mUmm Mgk' bte hm, 
aoM aa eerap, and Up to iMugry, lUO, wnt teg thgip 
■and tonn kavt kqu^ uUgPgit ‘ ' 






■ u w tH»r » mnh. 

Wmantf^ SMt tew mn tlM Mruetare 

tmk flWt«l1l>llll «* U# iBtMlOT Ot tiM MtfUl hmT* 
bm M cMnC «( Uutatant dlacuMlon, Md 

m Timi Oi ttit h the plan to Bore » hole to 
d. «f tk» «Wtt. by mevui o( wUcb muy be 
Mte of tba idobe, which u they 
toward lU center indicate an 
• in contonnfty to a law Flam- 
I paittodlarly boa «alekened this queetlon vary 
rdeaatlyr and wttfe It tew biuied the tenoy both ot 
tebort and ot Myiaan, Jm landlhf further vivid Im- 
portaao* to tlw dlioaliin, tha gUt of certain ehaptan 
of Dr W U Meyof^ M, -Bewobnte Wolten” (In¬ 
habited irorUa), neaaOy notelahed, may be cited It 
ofoNa* teoitdntanatlBS eoUnate ot the temperature 
bt tb# eroit oC the earth and ot the Interior volume 
0( nor lattep planet ^tla naaarcb dlactoaea that tha 
yaiytac tampatatoiw oC tha atmoaphere exerclaci an 

pajly to qnlto laaaaaUIntMo deptha. Already at a dU- 
teuo pf tttiaa to taontP OMteri below the aurtaoe a 
ppl len a fatate^atora ^ I deg Olslue appraxliilhtely 
baa IU#M*aeei;tilpo^ wltfOh pravnllo around the whole 
Vith tOTTTTriPg depth the degree ot heat la 
Th|o boorWM la called tha geothennal de- 
la aw^ holee that have been bored 
>e«aency Oenerally 1 dag ot 
« of rock U Indicated aa ottan 
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and particularly at the great 
(t Oatua, has now reached a 
stage at which tha camera Is able to catch some ade¬ 
quate Impression ot the titanic proportions ot the 
work and record It for the Interest ot the outside 
world We have all understood that the aoale upon 
which work was being dona at Panama was Imprea- 
■Ive, but It remains tor the accompanying plrturoa to 
teach us Just how stupendous Is the mass of masonry 
which Is slowly taking shaps near the Atlantic end 
ot the canal. 

The locka at Oatun will past vessels up or down 
between sea level and the level of the lake whlcn will 
be formed by the great Oatun dam immediately ad 
Joining the locks. Tbs total height ot 86 tnet will 
be covered In three flights of approzlmatsly 28 feet 
each. In order to provide ample accommodation tor 
future Increase In tralllc, and also sn a contingency 
agntnst total disablement of the leeks, they sre beftag 
built In dnpllcste, ss shown In the plans herewith 
preaentMl Each lock will be 110 feet wide, and will 
have a usable length of 1.000 feet To provide against 
the carrying away of gates and the consequent rush 
ot water out of the lake the former will bo built In 



mum of 18 to a maximum of 22 leet, the stie varying 
according to the number of elde culverts that are 
served. Now It can readily be unddrutood that the 
cost of a work ot this kind, Involvlug the handling 
of 4,000,0OU oublo yard! ot material, depends very 
largely upon the amount ot labor Involved For In 
worka of thla ebaractar the cost ot labor Is the prlii 
clpal Item, and honoe much thought has been given 
to the design ot the appliances fur handlln ic con 
crate snd the huge "toims (temporary In losing 
walls) within which the concrete Is dcpoalind At 
the Oatun locks (bo sand and stone are deposited 
from cars In a stock pile running parallel with the 
lock site On either bank above the huge excavation 
In which the lochs are being built arc a series ot 
lufty steel lowers (see tronl page and Klga, 2 and 7), 
between which are strung benvy, steel caliloa, by 
which the buckets containing the materials are trans¬ 
ported Thu cant rale Is picked up by these cables run 
over the excavation and lowered at the desired point 
The flrat part ot the concrete work conslated In 
the laying ot the hugs slab of concrete, 3V2 fast wids 
and nsarly 4,000 feet long, with n maxlniiim thItkneM 
of 20 feet, which torios the floor ot the lochs. Dur¬ 
ing the construction ot this floor, esra was taken to 
provide circular transvarao conduits with vertical 
openings through the floor which led alternately to 
opiKisItn aide walls, there to ixinneirt with the main 
longitudinal, emptying and fliling conduits. The next 
task was to erect the side 
walls, and It Is thla In- 
tereallng work wliliih Is 
.»»• shoau so ilcarly In the 

lllUMtra- 


c ft-'Abs sarth, Hsrs 
at Ihte dsptb a ismpsiv 

ture of so dsg wna aa- 
certolnsd. It thin man- 


degrees ot dspth the Im¬ 
mediate result U that 
almidy at 80 klltmierers. 


stltaonts ot tbs crust ot 
tha Mrth are In flsry so- 
lotion, nnd at 100 kllu- 
mstws most he la the 
term of gas. The latest 
tnvsaUgBtlOtta oondueted 
by Meyar remind ns ot 
Um rsssarch ot Tammas 
and others and at the 
resulta ot 

spaed of tbs program of 
waves of sebunlo dis- 
tnrbaaes. Tho collaetivs 
I to tho oon- 
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gUM pertly hi Uis lowwsd poriUua tbe lock vlto by Ibe two cuUlinw mum 

How the 4rOOO|(K)0 enblo yards of ceaerets are belag mixed aad bnilt into plsce st tbe Csnol loeks. 

nnune m Hvei ooicun uxsu at oatvi, faiaha 


h Is ocoaslonally axpellad In a vol- 
atM arapthm. adan nearer to the center ot the enrlb 

pwifuia ittM at tha dlatanca atoremenUoned the sub- 
aaena ta ham tha appaanuiM of wax. So it 
Ifl imitanrt that thg temperatun of the canter of the 
Uaa batiremi :W,000 and 100,000 deg 
4 a tug tmgtgM. Dr, Usysr aaeka to aiUaty tbs 
Olij^aatty ot ^ tm^rer with Us atotsmant ot tho 
iUngdiMi of haU) ttat occun between the earth snd 
^ a^aM the ohm of heat, great bsynd human oom- 
potatiOB, thnt atfoama forth over tbh isothermal de- 
gnoa of doftih from the Interior of the earth Into end- 
Isaa fitpf ^ ao ter oountsrbalanoed by the beat tan- 
gak^Wths earth by the voa of tha ana that no 
4sgMMM.4f tho nman tsmpaMnre of the lurtsM ot 
thjajinritt'aan be gseertalnsd It most be noted there- 
Itm, aa on the tomperettire of tho earth depend 
.k of Ute, thore are as- 




An ■tag rt s m af fa. 

OirMareh gtth tha SteUlan vtdeaaa 3tna ba«an ta 
•md. tha lava nnttad In a vart atreate 14 tart Ugh 
gnd UOO teat wUa, and at tha ttem of iolng to ptaM 
giagi thraatanlu tha daatptrtian of B algawe and 
Barrtlo. 

Tha taim davaatatsd laifa traota of OrtUviUod landd 
taeh aa atnayaeda and orehardo, and ha 
bavoa te tha woote. Tba vilteda of NIdolo, 


dupUcata, with a conaldcrabia apace of water botwoen 
them, to that If a ohlp, overrunning, should strlkn 
the flrat gate, tbe second will remain intact Also, 
at tba entrance to tbe upper lock, there will be a 
buga awing bridge whlcb. In tha event of the gaun 
being carried away, can be swung ncroas the lock 
entrance, and a aeries of boriiontal, vertluUly slid 
Ing steal gates lowered down from the bridge, thus 
elteatually shutting oS tha Bow of water Heavy 
tender chains will alao protect the gates by recelv 
Ing the drat abock of a oolllslon and thus, partially 
If not altogether, abaorblng the momentum. 

But tha preaent story Is coaceraad with the meth¬ 
ods which have been adopted (or building this hnge 
monolithic, or unjolnted, mom of artUlciil masonry. 
Into the construction of which will enter about tour 
mllHoa cubic yards of oonerete In gsiural. the locks 
may bs deacrlbsd as conaistlnf ot a floor, 400 feet by 
g,t00 teat In area, aad of 80 (sat maximum 
thloknam, of two aids walls, 60 tset In ttatek- 
nesa at tbclr lowaat part, sad of « central 

dlrUtng waU, <0 (eat thick (Baa dlagrnnu.) 
Tba elaar balgbt of thaaa walls from tba floor of tbe 
dock to the coping Is 88 to H fsat The Inner faces 
terming tba sides ot the lock are vertkaL The outer 
lhaas are bnilt on an Incline nnd an atopped, tbe 
boriiontal thleknM Increasing with tbs dspth ot 
wttsr in oidsr to resist the lateral praamrea For 
gad atiiwg tbs locka a anriea of transverse 
Nloo- cnivarta, farmed In tbe floor, lead to large loagltu 
db|tU grtvarte te tha base of the ' 

^ tggteir.fWBtec in dlnmator from n mlitiF 


with a space ot about 30 
reel between them The 
wall Is then completed 
by aillnK In the Intervob- 
Ing vcrilisl RHps 
It Is well undenilciud 
that one of the most ui 
pensive elnnienls In ion 
irclM I miHtnii tinn Is the 
building and manlpiiln 
tion of tho forms In 
wblib the Loncretu si Is 
In sinsller Htriiiiun-s 
thuMj are loiuissMil of 
tliiibir, but biHuusv ot 
the huge Biuoiint that 
would be required Hnd 
the big depns Isllun In 
the value ot the timber 
after use thla material 
was allugethor out of the 
quostlon Ihu plan 
adopted Is shown vOry 
ilearly In our llluslrs 
tlons The forms era 
built untlrely of stovl 
(Figs 2, 4 snd 6) 
Those for the Inner ver 
tlisJ face of tbe walls 
consist of a sorln ot 
massive steel lowers of 
a triangular croataec- 
llou, to Ihn vertical tnin ut which Is rivcisd a 
wall ot steel plating, stlffeued by horiiuntel channel 
Irons The towers are carrltd upon tour 4sliiil 
trucks, two under the front and two under <lie rear 
face, which run upon two pairs ot rails laid on the 
floor ot tbe lark snd iwrallel with Its longitudinal 
axis Tho roar taco of the walls, whlih Is atepped, 
ilcscd by a series of separate rectangular forms 
measuring about 8 tc«t on the vertical and 4 feet on 
the borlsontal face Tho ends ot each wall oectlon 
are clooed by means at steel plates supported agalust 
vortical movable tromework Into the piKket as thus 
termed the conorete Is dumped from the skips of tHe 
overbsad cable, and temped Into place by the lalior 
ere, until the full 8 feet of height rorriapondlug to 
the height of the rear stepping Is completed The 
walls are thus carried up three at a time until they 
have reached their full height This work Is vary 
clearly shown In tbs front page enfravlng, where a 
skip Is shown as having Just delivered lu load and 
the Ubort-ri are spreading and tamping tbe concrete 
To amlit In making a Arm Joint between the mono¬ 
lithic sections, vertical and horlsontal key ways or 
pockets (Fig. 6) are formed In the nbultlng (sees, 
which pockets are, of conns, filled In with concrete 
aa tho Interranlng gaps between tbe walls arc built 
up This system of keying, coupled with ihc natural 
adhesion of tha concrete, will prevent any tendency 
to cracking or separation of the walls «t thi sc points 
under hydraulic or sarth preaure or niidur ih< rack 
Ing strains of an earthqnaks shock 
A mort lutorerting place of steel form work is that 
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tor rormlnR the ]H lo 2/foot (ondulm In tin Hldu 
whIIh It (onslHtB fit a IlfXllili' Ktifl I)Iim (FIk 11 
hoRTlIy braiod In fihIhI derortiiiitlon, »lil<li Inm a 
InnKltudliial liliiKe at tin lo|i and tf tin bnllniu ll 
providtd with Inavy Infi anil rlj,lil K(n»a liv ahlth 
thn fnrni Ih ki'pl to ItH full illiiu ininn iliirliit, tlir lay 
liiK and Bolt Ilia of tin lomitb To n'liiove Ibt fortiiH, 



\ niiiMt iiiiiKhlltiK IiMiirt Ik Via .1 Rhnalna the 
uiiik al ilu iiilniiKi In tin liM ka rrnm Ualiin dam 
To ll. I If III Ik Him Ilu niir hIi iiplng of the easterly 
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Hall of the easterly Imk The tircular timber work 
Hlinwa the poalllon of the opper end of the flrat lock. 
JuHt beyond this are two settlons of the ateel forma 
for the main central conduit by which water will be 
led from the lake to the upper lock. Juat beyond the 
wall which eitenda across the picture to the right- 
hand bank will be located the emergency dam abore 
referred to. and boyoniL that will extend the three 
piers Hblih will form the lock entrance from the 
lake Hie embankment which will be aeen running 
out aa an extenalon of the natural bank to the right 
Ilf I he pit lure la the rock dll forming the south- 
trly toe of the great Qatun dam. which extonda to 
the right airaaa the valley to a Junction with the 


AnuL a, 191a 

dUtant mill. The lake Of imtif OM 4o ttae rl^t of 
the rock embankment la toflMd ^ the hydtauUo 
dredgea which are being mt * making the Qatun 
dam. HaU a mile to the i||«|b, nlao oxtonding aenwa 
the valley from the nortta*^ OBd of the loeka, la a 
■Imllar rook Dll, and hnga dmfgm nre now eogiged 
In pumping lilt nnd walir Sm the Ohagna, and 
from the various contlgaonn ohmmoto, Into the big 
baaln half a mlla wide nad ofor n mile tong tboa 
formed The water dralna oC Oiroogh the rock dU. 
leaving the One silt In a dimly o a mp su ne di ImpermenUe 
masa, which la ao denM that H win be tmpoMlble 
for the waters of the lafea noor to aaep thnadh. 

It the reader have aadtatHt Iwaglnatlnn ha can, by 



IsiiKllili miHl ^ylllllt(1r^ hiiiKnl d ibi mp Hiilltd Uio hotuini siid kopt la plan by Mg 
riglit Bud Irtl KicwB Tlia lalli-r im loiiMiiail wbna Uw rnncnla baa aot, altowtag 
the iHii halvm nf ihi lylliuliT lo awliw liiHanlly ant lai Hitbdnwn 

Fig 1 All IH.foat roniliiil.fur emptying and ttlling the locks 


Looking taiio Uw mldilla look osnmjw fnm Um oaul bonk To Ux loft, aacUon of iMa nil wlih hams JM 
la plaae. In Matw of anavatloa, ttae nlildle wall la bWng bollt In neuan. To Iba rigbt la 
a aUa wall section ibowhig tba nwrabls lum In plan and n nsi^a M Ike InA 
upon wbicb It la tnospartid a 

Pig a —aeaeral view of middle look 
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l«gUM At «Ui plotun, tslrlr teplet the mom m It 
wUJ •!««#: whe* the cuuU U eompleted. euppoeliis. 
of eoMiM. the ilde weU were broken kway to gtre him 
a« ombitractad view To the right the bank wlU 
ha ihBt aa hr the walls ot the lock structure, and to 
the ls<k he win see the three concrete piers eitend- 
flir Mt inlo a vast lake of water which will corer 
4h* kiaee now ocrapled by tracks, telegraph lines 
Bht eahaakments, and will extend In an unbroken 
mirfkm naUl It reaches the hills In the tar distance. 


■WHMer or lltenM TarUna RmbIm. 

dome experiments upon steam turbine nosxlea. ex. 
panding steam from ordinary boiler preiauros to 
condenser pre«urea, are described in a paper pre¬ 
sented to the American Society of Mecbanlcai Ungi 
neers by Hrof Sibley and T R. Kemble I he main 
reaulta are worth noting, and confirm the iialme 
made for Ihe efficiency of noixlee by turbine makera 
Kfficlencei of from M to 95 per cent were regularly 
obtained. The actnal dlieharge from the nuxxica. 


Blated ae a percentage of the theoretical dlachargo, 
wae of the same order aa the efn< lem lea Most In 
tereatlng however, wae thi upimrcnt lark of Influ 
enee exerted by the form or th* noxrle even whni 
this might have been vxp<'(teil to b. mnaldembk, 
as, for Instance, when the aiKtloii rhanited from ilr 
(ular at the neck to sqiian at the dtmharge or 
when a conical needle protruded Into the uoyrle Irom 
the Inlet end Smoothneaa of aurfaca aaa, however, 
an Important factor 



Fig 7 —Seetloaa of eaaterly aide wall, apper lock 


ms oaram xmu at cam, wamama. 


























K Lh, and iU upiuirvnt bIih) 
■1 d brlRhtnna will itead* 
lljr lurreaw* By tho and 
ot the month It will donbl- 
leiw Im coanplcuaun to ihu 
naked oye 

While walling for thla. 
we will And abundanl oe- 
rupallon among tbo atara. 
Heforo we trneo out the 
cMMtellatlona Into which 
the I u a g I n a 11 n II haa 
gniaped them, let ua atndy 
a real family ot atain, 
whnae relatlonalilii hoa but 
rueently been dlHeovernd 

It haa already been told 


Prof Ooaa baa Idenillled 
about forty membcrH of a 
group of atara In Taurua 
which are keeping to¬ 
gether In their luovameut 
through aiHtre like a flook 
of wild geew In the air 
It haa alao been known 
for aome Hum that Bva of 
tbo bright atara of the 
Uroat Boar form a similar 
group, and r o a e n 11 y. 
through Ihn atiidlea of two 
Oorman aatronoiuera, [<a- 
dandorff of Potadain and 
Hemprung of adtllngeo, 

It baa boon found that 
aoveral other conapieuoua 
atara. Id different parts of 
the aky, alau belong to It 
All thane ntara are really 
moving In tha aama direc¬ 
tion, and at the aame rata, and hence they dl appear 
to be moving nwny from the aame potnt in the beavena, 
though In quite different dlmctlonn, for aome paas 
our eyaUun on one aide and aomo on another They 
ought oB Uila hypolhenla allll to be approarbtng uh, 
and the spiftroaoopn ehowe that thla la actually ihe 
Mae the observed vehM-ltles of approach agreeing 
uloaely with thoee predicted by theory 
Th« atara of thla ayatera are ahown on our map 
rtiat coniva the group In Urea IfaJoi^lMt atara p. y. 
a, t, and C. all In the Oraat Dipper—with Alcor the 
■nail companion of Mliar (C), and alao two other 
‘atara not ahown on the map, one ot them about a 
degree fmiD t, a little above the line joining It to C 
and the other the northemmoat of two flfUHaagnltwle 
atara not quite half way from ft toward r, which lat¬ 
ter atar la ahown on the map north ot # 

AU theaa eight atara are ralatlvely about aa oIom to¬ 
gether an they look to na, and are at about the aame 
dManve from our aolar ayatem—•& to ?B Ught-youra, 
Thla can be calculaltd with accuracy when onoe we 
know how that they are really moving and bow fait 
they aoem tn nova The point tmra which, owing to 
peraiieittve, the motloun o( all tlieae atara appear to 
i>p dim led la un Ihe borden of Hraa Major, and la 
l>(i|iii('d out by a line from f Ibrougb a I'lM Uajarta, 
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Whan the actual brtgbtnaaa of the other atara of 
the ayatem ta computed It la aoen that Slrlua la actu¬ 
ally one of the fainter raeinbera of the ayatem Ha 
total light la about thirty tlioea that of the aun while 
that of the pllnclpal atara of the Dipper and of „ 
Coronas averagra fully twice as much, and that el ft 
Aucigae la about ton times aa great Deha Laimls, 
on the other hand, ia only about ten tlmea aa blight 
aa the eun, and the fainter atara near the Otppv, 
belongtng to the ayatem, while still ezoeadlag the 
■tin in lumlnoalty, are only two or three tiaaee aa 
blight 

ThU ayatem therefore oonalsta of unusually bright 
aura It U remarkable alw for the gnat aatant'ta 
apace Between the outer atara of the ^oup there 
muat be hnndreda of atan, of whkh ow ma ia otul 
which have no connection with It It It tf II a doM 
men were all walking through a rnofmad erovrd, an 
in the aame dlraotloa and at tha Moa meed. Thoiigh 
maay of the crowd tnterrene, tha lawo thot a( tUUy 
pragren toward the tame point aarvaa tO-dMiaffalah 
them, and ia a mark of their common origin. 

It may be added In renrlualon that a very lane 
proportion of thfwe atara, at teaat all out of the ten 
ahown on the map, are either vlaaally or apeetro- 
aroplcally doubla Turning now to the eonatallatladm 


after 

111 not ha ih ht^ i 
til the Uttar Dari -N tte 
month, whan he data «■ 
hour and a halt afitff Hha 
aun and ahould 
aeen ahertly Bfter9|NL 
At thla time be 
Taurua, and on thnPPt 
be paaaaa cloee NSlhh 
Ptoladea. which heWM 

VenuB la a momlogfiir. 
riaing about 4 A SbT eg 
the lat and 8 IG A. M. a 
tha 80th She U ezttthota- 
ly brilliant, and eateht 
poaalbly be miaUkan 
Man U evening atar 
In Oemlni, alowly moriHf 
eaatward among tha 4^ 
and atm loalng In hriibt- 
neaa aa be reoedoa frat^ 
ua. He la very Ur a|iliN 
all through tha ttonUk,«lg|i' 
couBoquently Jlr 

atght until afw^ ‘ir H 
Jupiter la Juat paat oppoaltlon, and doriM^ tha 
evaalng aky Teleaeopically, the tranalta 
ot bU aatellltaa are among the moat taa(infl||tSiw«‘ 
tadee in the haavena, eapacUIly when the rMWd hlaek 
ahadowa ot the aatellltaa can he aeen on the pUnet’d' 
dUk, as happfiia «a the Id, nh, 10th, Ifth. and 
SBth during the evening honta In oar part itM 
worM- -f 

BaUm U In conjunetloii with the aun on the Itth. 
and U nndwarvnUe throni^out the moath. 

Utanua to U quadrature wtei of the. ana m the 
IBth, and to ohiervable ha the morning Nfptnne, 
which ta In a BlmUar poiMtoB on Ua oppoake aide 
ot the eun on the Tth, can be eeen, with a ■nttaUa 
teleacope, In tha evening. 

The moon to In her Uat qanitar at • P If og tha 
HoewettP If UiihePth.lnhard(at qaarter at, 
9 A. If. on tha l<th, andfUllat8A.lL0BUa Mth. 
Bhe to neareat aa on tha Idth, and UriUmt away <m 
the Mth the la In eonjanctloa wlU TframU op tha 
14 Venna on tha Ydt Wareqfy add BttwU op tha 
Jlh-^ three bodlee heteg apparenriy dean Unthar, 
but ahn ao near the gun thht they egyna^ he aeag— 
with Nara on the Ulh, Maptam im the UfA api 
Jupiter pretty oloaely an tha aiMhi,«f ,1ha JOaL 
PrtpcatoB UMraiaitr ONagvafw j b 
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HOVEL CHANGEABLE PHOTOGRAPHS 


UppnuuiD neently dMcribed before the 
detdemy of Sdencet at Parle aome norel changeable 
"Hbto g ra p ha made according to a method devlaed by 
IL Manare, eecretary of the Faculty of Bclenoei of 

MafBtlllea 



both pbotograoha appear finely banded If we re- 
more from the poeltlre ti even alternate paira of 
band!, and from the poalllve E odd alternate pain 
of bandi, and If we place upon the poaltlve D tbo 
bands taken from S and upon B the bands taken 
from U, we will obtain two new plcturea wbich wo 
may designate O' and B' Thviie new plUurea O' and 
C an compoaltea of O and K If tbo bands are nar¬ 
row enough, 30 per centimeter for eiample, their 



THi iLunira wohav 

dlacontluulty will not be noticed The composite 
pictures will apparently be complete and comparable 
with tbe half-tone pictures to be found In the S< ikn- 
nric AuRaiiaH or In any other modem illustrated 
periodical 

Let us now combine the- two composites D' aod K' 
In other words, let us traoepose strips of D' and 


BY F. HONORE 

stiipa of P without dlnturfalng thair order We ob¬ 
tain still anothar positive O’, formed by the combi- 
naUon of tbe two preceding positives. When looked 



St directly this new positive O’ is rather confualnR, 
but when looked at through a glaaa plate ruled alto^ 
nately with horlsontal opaque and trnnsparoul bauds 
of a width equal to thoae conetUntlng the positive 
Itaelf quite a dllferent effect la obtained If we hold 
thli glana screen In 8u<h a manner that the opaque 
bauds cover the bands of the positive B' wc will see 
only the bands of the itoslllve It, and we will obtain 
the portrait of a sleeping woman On tbo other hand. 
If the screen be slightly shifted so that tbe bauds of 
the positive B' are covered we will have a portrait 
of a woman wide awake Since tbe different effects 
are obtained simply by shifting the screen, tbe single 
phototrapblc vlaw seen through, it can be caused to 
I hangs Its apiiearame very rapidly aimply by chang 
Ing I be speed of the lureen movements 

In actual practice tbe ruling of the poaltivss and 
tbo transposition of tbe bands, as well ss tbo use 
of a suitable screen. Is attended with consider 
sble dIfflcuUy For that reason, H Esunsve bss 
devised a simpler method which Is Illustrated In the 
a<rompanying diagram 

l,et 0 and 6 be two different objects the liirolnons 
lays from which fall upon a aoisUlve plate or a 
ground glass BE' In tbe path of these rays at s 
suitable distance, the horlsontal ruled screen HR' Is 
placed In the diagram the spaces separating the 
lines of the screen are considerably oxaggernted and 
tbe screen Itself la shown In vertical section Such 
Is the position of the screen that tbe sensitive plate 
win receive a aeries of Imsgaa of a' slteraatlng with 
Images of 

In making the positive photograph according to 
thia method, the subject Is fins placed at Oo and then 
at Ob At Oa the subject must appear asleep, and at 
Ob wide awake A compoelte picture will be obtained 
on the senettlve plate If this picture be eumlned 


through a sorson similar to that by means of which 
the picture was made, and the visual angle be varied 
either by shifting the eye or ehlftlng the screen the 
portrait will apparently open and close Its lyes 

Tbeoretkally aeveral different pktiirea (an thus be 
superimposed In actual practli^e M Eatanavu has 
Lumblned throe which aru clearly visible However 
there la a limit to tbe uumber of plcturos that can 
tbua bo combined for the positives become more and 
more Incomplete as the filiform bands comixiBlng them 
are more and mom elongated In the case of two 
aspects, the elements of an Image are adjacent, the 
one to tbe other with three aspects, the const ciitlve 
elemunts of an Image are scpuruled by two eli nicnla 
belonging resiiectlvely to each of the two other 
Images, and so on 

In order to simplify the adjustment of tbe screen 
relatively to the composite Imago, and In fact to 
avoid adjuatmont entirely M lihitanavn employs an 
Improved auto-stereoecoplr piste which ho has In 
vented This plate Is ruled wlili a sirLcn on the 
side which Is not emulsified, the rulings heing such 
that alternate opaque and transparent bands sre pro¬ 
duced The new luventlon of M Estanave's Is so ran 
oelved that the plate serves a double purpose The 
plate Is mounted with the ruled surfuce In front, or 
It can be so plated that the ruled aurfaic Is cither 
horlsuntal or vertical When the ruled surface la 
placed horlxontally (liangcuhic photograiihs are ob¬ 
tained With the ruling vurtUulIy placed Imagea can 



THI WAXIIO VOHAH 

be obtained directly visible lo Ihe eye with a slorco- 
scoplc effect With two stercsisi opli Icnetis mounted 
BO as to obtain filiform Images fuimcd by the sutx-r 
position of the two luiagm of the objeil taken under 
the same uspect, tbn vurtkal llius of ibe scrctu se¬ 
lect tor esch eye the partkular Image of the elcrco- 
scoplc cnuplc which arc IntendoU fur It 


tlea, but the remits arrived at always tell Car short 
of the espactatlons which were enterUlned. and tbeae 
aittsmpta ware, therefore, gradually entirely aban¬ 
doned Recently attention has Bgi|la been directed to 


made In ohemlatry and applied sclenoe afforded 
grounds ter hoplpg far more favorable resalte And, 
In fact, some of the Imitations of lnotlwMl^p«arl now 
made eeem to ehow that these tspactathms will not 
bs dianppeinted. It Is true that hitherto bat few 
detailed dtreettons tor maUng artlfleial mother^f- 
penrl have appsnrsd In tecbnical Jitamtnre, ter the 
simple reason that the mstbods which have Isd to 
Bueceastel results have ter the most part been kept 
oaretully secret, but a cMofal study of Intsmatloial 
patent literature shows that there are now vnriow 
processes for making these tmltatlona, asms of them 
"i sdantlfic basis. It la at eoM mrt- 


•hiiNiniiim Bllrer will never gain a toothw an geoninn 
aakdiitelM when, tm Instance, not tvsn the wait- 
moamKiHisgrt eng mto rnoonlUtia, 


as an equivalent The purpose to which srtiflcisl 
motberof-pearl Is applied determines the degree of 
Its efficiency ai a lubatltete, and this degree of efflcl 
ency' In Its turn depends mainly on Its external resem¬ 
blance to the natural product For comba, bat pin 
beads, fllL celluloid motberHir pearl may be used with¬ 
out bexltatlon as an Imitation, for ornnments, on the 
other hand, such as fastening pins, buckles, etc, the 
preference will naturally he given to sabstencee whose 
eitsrusl reeemblancs to tbs genulns material Is com¬ 
plete or nearly so Special Interest therofore, at- 
tsebrn to a new method of preparing artificial motber- 
of-psarl, which we proceed to descrlbo In detail 
The ascertained faet that oollodhm. mixed with car¬ 
bon bisulphide and a few parts of peart-silver fluid. 


of-peorl, Isd to a method of working directly with 
celloloee solutions, and in this <eny tbe celluldid 
motherKif pearl already mentioned was obtelned s 
maUrtal which has been need for a variety of pup 
poess In the Industrial arts. As. howevsr, the In- 
flnnunabUlty of celluloid considerably reetrtotad the 
of this new material, eSorta 
celluloid by anotbsr 

I eeUlte The procMe of preparing artificial 
OMMtnofipliart trem tbb base la as tellaws 100 parU 
Off 0biai04Dssol«ogJg to to M parte of glastel aosUa 


Belli or chloroform are mixed wiUi 20 parts of ral 
cined magnesia and 4 lo 8 giarts of (irurl iiweni'e, with 
continual sllrrlug In this way u mon> or Iras vtsild 
mssi is obtained which la allowed to dry In the 
sir If a few drops of carbon blsnlphldo arc added 
to tbs liquid Boliitlnn a beautiful Irldcw-ent liisti<r Is 
Imparted As celllb dissolves compurailvely slowly. 
It Is advisable to prepare tho aolutlon a day nr two 
beforehand In case of need, tbe procnoH of dissolving 
may be somewhat accelerated by slow heating In a 
watepbalh When dry the artlfii lal mollior-of iicarl 
presents the appearance of iiollshod niothcr-of pearl 
platM but In addition It Is distinguished by great 
ductility and Hlasllrlly Tbe treatment of this arti¬ 
ficial product Is, therefore much easier than that of 
genuine motber-of-pearl It has also been nttenipteil 
to substitute mother-of pearl dust for magnesls and 
very satisfactory results have been obtained In ihls 
way It Is also possible by means of Hits [iroeess In 
produce artificial pearls exactly like real ones 8or 
this purpose the srllfirlal product Is pli pared In 
rather thick plalee from whkh alliks ore nil and 
paarls of any desired slxc and form in rind on the 
lathe Those pearls are superior In point of re- 
samblsnre to the natural product to the fisli or wax 
paarls hitherto made from glass and are not ho brittle 
as the iBttar —Osulscbe Qoliteclimtedc Zeltuag 
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N O T L 5 ON 


Square liiinKlnK for Boats.—I tblnk aqouv band 
are r biR liniiroveiiieiit ovor round bungo. They do 
not uiaken the plonklDR or cbaflnc ilreaki and mar 
morn qiilikly bu InHorii il 

riiH ihiilliiR Rtnak on a round etem that hoi boon 
buiiKeti Hitli ruiiiiii bunKliiR Invariably liiraka nooner 
or hilt r uhin Iho muiid bungn hnvn boon laaortad 
Whin lilt Hqiiure bung la used thu nail U driven and 



■Qvau aunom 

KPl Tho fiquare punili whlrh In a iliflr largor than 
(he nail henil. Ih then driven in makinR thn aperture 
(or Ibe iRiiinre bung Tbla punrh ibould be hnrdunod 
and gniunil on nn uniery wheel ninklng the comer Jiiit 
aa keen and ahani aa inaalbli Oblong rectangular 
bungi are preferable where the boat nail in iiond In 
planking etc Tlie bunga am quite eoally niade 
ri/lfl of an Inch aquaro with a amall biiii aaw, tilting 
Iho aaw table allghtly to produce the iaiwr on two 
aldva of the bung 

Wheel Calker—The wheel calker llluatratod here¬ 
with will cnHlly fnreo cotton into aolld wood where 
there la no anam or Joint The ahapo given one con 
alderable leverage The cotton le Unit iilated along 
the oeaiu by attaching It with tho (Mint of a knifo at 
abort dlatoncea, Juat enough to keep It In Hue with 



tho Joint It la now roady (or the knife ahaiied wheel, 
whhh cBika it very rapidly Take a atrip of iron H 
by ^ Inih thick, 2% feet long and bond It to a flaring 
IT aliniie The bottom of the U ahuuld be 4 Inehea 
B< rut» and to it the whecia are rlTeled The iron atrip 
alioiild bo drawn down a little on (he enda to receive 
th< haiidlca The wheela are 1% laches in diameter 
Uuc of the wbeelii hua a aquBre edge 1/18 of an inch 
thifk The other wheel Is 3/16 of an Inch thick with 
(he edge abarpened like a knife There la a elmple 
gniige phiitd on the framework near thn square edged 
wheel whlih allows one to force the cotton to the 
dtalred depth in receive thu putty 

Marking tho Water Line on a Boat—latvel the boat 
athwartshIpH and deride where you would like your 
watnr line, which In thi laae of a lauuih nr small 
motor boat ahnuld Ite from two to three Inthea out 
of watnr when tlie boat is afloat Take two itralght 
edges 12 or 14 foot long placed level athwartahipa 
to the boet ono at the bow and one at the stem at 
the height of the water line decided upon gtntcb a 



MAUniO THI WATIH UHl 01 A MAT. 

cord acroaa the hI might edgea with the weight at etch 
enn to keep It taut and let It Juat touch the bilge of 
the boat so that you may dot your water line along 
thi liiill The proiter way to make a true lias ia with 
a thin batting 1 nr four Inrhea wide and 10 or 12 feat 
long with the Iip|)er edge preaaed againat tbe boat to 
rorreapond with the dote. Be particnlar to keep the 
batting exactly plumb iMigewaya and you can oometir 
lUTalrh In your water line. 

Simple Method of Weigbing a Doat—Take a tsvar 
ala or eight (eat long, ptooa a tnlcnun oat tlw grosad 


Sctontlflc Amarteoft Ahttgitilljf:- 

OVERHAULING A B 0 ^ 

BY ALBERT F. BISHOP •'/ 


near the bow l^et the fulcnim <at 2 In tho drawing) 
bo juat all Inches from tho end (1) of the lever that 
Is under the bow of boat A penon that would weigh, 
any a hundred and fifty pounds, should work along on 
tbe lever, aay to 3 or until tho weight of his body 
would Jnat lift the how of the boat i luar of the block 
Ing With a piece of chalk make a mark on the lever 
at Uihi point Divide tho diatani-e from the fnlcrnra 
to the chalk mark Into 6-Inch iqiacea and add IBO 
jwtmda for each ipoco. For Inatancn, eight ipooe 



would mean 1,200 pounds, which would be a little lOaa 
than half the weight of the boat, oa tbe bow end is 
generally the lighter Now roioo tho item with the 
lever In tbe same manner The boat boing hoavlar at 
this end will call (or more apoees. When this weight 
has been determined odd the two weights and tho rw 
suit will not be far out for the entiru boat Tho 
blockingi tbe boat reste on while the boot is llfOa 
should be at the extreme end. 

A Home-made Ufting Jack.—Tho Jack here lllua- 
trated la mode with m screw an Inch In diameter and 
eight or more in length and a good heavy nnt, the 
rorncm of which Itave been notched down with a file 
to receive a heavy waaber Tlie i«rl of tho nut whlrh 
cornea through the waiher ahould come throngh for 



A BOHI-HASX LXmxft JAOZ. 


t» tba wIm4 paUw ig oMahud «■ tho 
with any rattaUo wnneh. 

Convenleat Flywhool (or Qaaolena 1 
all tbs flywheela for omoU marine gsooloM i 
are filled up with ^kes or webs with few k 
thorn, which makes it very awkward to get at i 
centric strap and pnmp to tl|litenu>.nut.mi«j,| 
box. Nearly every time this is done the n 
of the engine naan a cold chisel or oerewt 
hammer I have deigned a wheel and a 
engine (or four yean. It ho* only two^ 
hand rim, doing away with the < 
which Is a dangerona feature Tbe plgti 
floor coven the hey as well is the 




t In tho apokee. It la a groat eonvaaloaca in 
cleaning behind tbe wheel or repainting, os Ij 
take a minute to remove tbe cover i ‘' 
elred A wrench la the proper iWng to 
ineteod of a cold cbliel It oan4ie doo^ 
etyla of wheel la uaad 
Tunnel (or OasoUno,—The tunnel bore e 
lirncticsl one You can espatae a five gallon 
gasoline and allow It to rest In tbe tunnel untlf fi 
emitty, aa lltnatrated In Fig 1 A breeae of wlaf will 
not blow it one aide alopplng It over, wbiob alwaya 
bappona when trying to pour out of the ran Into the 
ordinary tunnd. Tbe practical tunnel haa a long pleieof 
% Inch tuUng which goes well down Into tho tank 


enough to allow for good heavy rlvotlng on the woeber 
Thle makei the bane for the nut to rent on and it la 
then placed on a wooden block, which Is well secured 
with (our wood ecn-wa. Thn base of thn Jaik bi a 
heavy block placed with the grain running at right 
anglee (u the upper block which holds tbe nut The cap 
and lever require no deaciiiition Tbe broad base 
prevents the Jack from aettling In the earth and from 
capalxlug aa well, which la a good feature uround boat 
work. 

A Ilomc'-made Wheel Puller—A simple wheel puller 
ran Ite made by teking a piero of mapio about 3>/h 
Inchea square and about aixtoon In length and flttlng 
It with the bolts about aa shown In tbe accompanying 
akotch Tbs nut for the center screw boa tbe waaber 




and sbottld always Im imoUar than ths rooelvliig holia 
In Uw gaaoUna tank. Ths oupporU for tke tunnel ora 
made out of golvanlxM IrOa 1 tneh wide opd l/U 
thick, bending tke upper end to eoMorm to the angle 
of the cone while the lower end to bent acDonil a 
S/l^tnrh gntvantoed wire botm ahont to^ Indus m 
diameter A trifle larger than the upper port o( tbe 
tunnel la good prope^tloa. ^ 

Tbla port of tka tnnnd to a ■toadard orttelo wUeh 
con readily be pnoniod. Tke poitg that Are Attoehod 


HOHX-MASI mOBL mUfe. 

attached to it In tbe same way aa tn the Ufting Jaak 
and It la similarly sttodied to tka maple. Tke whMl 
bolts oorry two broad nuto to eoteh cm tbo rear fioos 
of Uie web or apokee of Ow whfd. The wheel to 


Place a wire gsuca about fifty or dx(y maak to the 
Inok Inside of tke tmnul. If n ohamoja flitar to dA- 
■Ired maka a bond of motol that wOl aaitly dip IbiMa 
of tipper pArt of tbA touad. The >wer end d dito 
to covered with dtenuli. wUek to hold In plaae with 
imeu twine. TnAk a atdp oC lidtAnlaAd liit to tkA 



In reoMvlng wkeeto from lAadlaA englAAA. 11111 lm> 
plement end tka Ufting Jodi kavA'baaa Ik see toot 
or five yaore. tbey tours alead Ma ef we•^ gad Oj^ 
poiantty on oa draag ^ avw. 4. graatar l ai y i aga 


Tka mdniitMaA od ipll(mg,|l 
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SctodtOic AnwrloM 


VMaidam tka flm ■< tiM wM|r 
w mr Mrta NiiuiM tram p ttnW K ^ 
. fMltam kj Him. Oarla. Variaoi aaaiii*' 
9da ot oanomtmtloB tran davtoad bjr bmp 
t.wltk tha renit Oat piapanUona oC 90-“ 
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' Iva thu unBlnm. IfaKikvnld Utar 
: aepBinted fram 16 tons of pHohMaBda 
■bont 8 maUgnaniea of iatoaoey Mb- 
iTO matorlal wUob ha oalM ndletab 
Inrtaa, ntaiM It «h oapaiatod lalttaQy' 
I with totlnrliini oa aa iaparltr. By dipp 

pIiiE a ooppar Plata Into a erinUoa of ttbl 
datataaoo. ha oMafnad a dapoalt |i 
wolght not mon than 1/100 mmtomMHv 
I vhldi waa tar mora aetiva thaa aa otnat 
waliht of radhim. It waa aooa raoae 
I ntied that thla praparatlon waa ldaat|i^ 
eal with polonlnm, for It gara «C tie 
typical ■ radiation, and had tha oharao' 
tortatlo rata of daoay of that anbataiioa. 
TJnfOrtimatalr, Marokwald waa not awwa 
at the tlmo of aaparatlon of tha grant 
Importaaea of toaUag whathar )aod aiR 
paarad aa a product of tranatonaotloa of 
polonlom Befora anoh an aaparlmant 
oonld bo made, tha polonlnm had to a 
large extant been tranatonned. 

Folonlnm la one of tha namorom 
tranaltlon elementa prodnoed daring 
tha tranaformatlm of the nrantam- 
radlnm aerlea. It la balt-trmaafomad in 
aboDt 140 daya, emitting e partlOlan dur¬ 
ing tha proceaa Rntharford ahowad ta 
1004 that polonlnm waa In reality a trana- 
formalloa prodnet of radium Itadt. Ba- 
dinm at Brat changee Into the omanatlOB, 
and then aucoeoalrely Into radium A, B, 

^ C, D, E), T. radium F being Identical In 
all reapacta with the polonlnm dlreetly 
aeparated from a radloactlTe mlnaruL 
,Whan the radium emanation In allowed 
to decay In a nealed glaaa tube, the walla 
of tha tube are coated with an luTlalbto 
depoalt of pure radlnm B, radium D, mM 
radium P, but the amount of tha lam 
to be obtained In thla way la tar too 
email to be weigbable. 

The amount of polonium praaent In 
any radloacUre mineral can anally be 
oalonlated. Since the radium and pohr- 
ntam (radlnm P) In a mineral are in 
ludloactlre equIUbrlnm. the name anm- 
ber of B partlclaa are eipelled from each 
per aeoond. Since polonium Is half 
tranaformad In 140 di^ and radlnm In 
8.000 years, tha former breaka up 6,000 
Umea taster than tha Uttar The maxl- 
mnm amount of polonlnm to bo obtalnod 
from a mineral la In eonaequenee only 
V6,000 of the amount of radium. In 
1,000 kHogrammes of pltohbleado con¬ 
taining 60 per cent of nmnlnm, there 
aro praaent 170 mUItgrammas of radium 
Tht weight of polonlnm la ahont 1/6,000 
of thla, or abont 1/80 mUUgranune. It la 
thus obTlons that to obtain 1/10 of a mO- 
llgramme of pore polonium, aeTeral tons 
of high-grade pitcbblando must be worked 
up. The meat iwtaral sonroa of polo- 
nlun la radlnm D (mdle-lead), which 
grows poloninm mad haa a ported of halt 
tiunafOrmation of abont twenty yMrn. 
SlDM polonlnm breaka up about 6,000 
tlmoa faster than radium, lU octlalty, 
weight for weight, ohonld ba about O/KW 
Umao grantor than that of radlnm. Tharo 
Is nothing surprising U this, for the ra- 
diipn emanation bos an aotlTlty abont 
800,000 tlmao that of radium, white ru' 
dlun A (period Uirea minutes) must 
bare on octinty 400 mlllhm timm titef of 
radhim Itaelt tiaoe the radiation from 
poleatnm b anUraly In tha form oC a 
rdya. It Ip to ba axpaeted that tha ladl- 
Btloa from It would ahow ahamleol and 
physical olheb Identical with them oU 
aerrod fpr pure emanatloa, tha onfr 
taranaa bolng that tha prodnob pf Ow 
tetter omit |l and ir rays OB nun. 

Apart frbn the intaiapt of ditateteg a 
waigbabte qaaaUiy of potoatam ta« pmb 
teats, tha real Importoaea Of thp gtapaat 
lamMlitelooo at Nma. CM* JMi> CM 
ptnbnMa Wte*4 (« tha d|i;te|as, aC **a. 

YlT^ if flil^idtetihm lufti '■hlnb riii 
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mm poloittUB • puttctai, 
tta nrodtala tf MmioMm, u 
tM othar a-ny prodnota, aboald 
Tha i^rodMtloii of heUaai 
BMa k pnpHitlon of potoBlnm baa baan 
liNiryail by Botberfoid and Boltwood 
(Vaadbaater UL and PhU. Boclety, No- 
VMdNT SOtb, 1*W), and alao by Mme. 
Onto and Dablena la tbeir praaant ex- 
partaBaata. Boltwood aoTaral ymn ago 
iiViaatod that tba and product of tba 
Rdlnm neitoa waa land, and baa collaetad 
atnag arldenoa in anpport of tbla rlaw 
by wimparlng tba amount of ballnm and 
lead In old radloatrtlTe mlnarato. Slneo 
polonlnm la tba laat of tbo actlre prod- 
■ota obaerrod In the radlnm aertea. It la 
to be axpeoted that polonium ehonld ba 
tranafonnad into bellniB and lead, one 
atom of polonium ptoduelng one atom 
of ballum and one atom of lead. Tbla 
paint of Tlaw racelraa additional waigbt 
from oonaideratlon of tba atomic weight 
to be expectod for the and product of 
imdinm. Blaca In tba uranium radium 
lartoa, aeren a particlea. aaeb of which la 
an atom of ballnm of atomic weight four, 
ara ancceaalvely expelled before radium 
F la reached, the atomic weight of polo¬ 
nium ahould ba 7 X 4 = 38 Unite leda 
than uranium (atomic weight 288JI) 
Tbla glrea an atomic weight of polonlnm 


CM, a (Inal product of atomic weight 208 a 
'mine very oloaa to the atomic weight 
of lead. 

It la a matter of very great Intereet 
and Importance to aettle deflnltoly 
Whether polonium ebangaa Into lead. The 
OTldenee aa a whole baa long been In 
favor of that anppoaltlon The outlook 
la very promlalng that the experlmenu 
of lime. Curie and Debteme will aotlle 
thia qnemion ooncluaively No doubt an i 
Interval moat elanae to allow the polo 


nlnm to decay before the lloal examina¬ 
tion of the reeidual eubaUnee can he 


The revolving aafe in the lateet edvance 
of the aafe Induatry In Ita contlnuoua 
conteat with the burglar, who. In the 
moft recent timen, bne taken to working 
with the ontting burner, which, by maaai 
of an oxyhydroien or axyaoetylene flam^ 
can cut through tba heavleat annorad 
aafe la n tow mlnutea The revolving 
eate the employment of the cut¬ 

ting burner abeolutely Impoeelble. It 
eoneleta, ae Teebnleeba Rnndaebnn de- 
icrlben It, of n eteel atrong box, doted tm 
all aldea, of polygonal tecUon, arranged 
to revolve on ball bcaringB, and Indoeed 
In n apherlcnl compartment, built of 
etrong mneonry and cloaed aborn and 
below wltb maaonry. In aucta a manner 
thnt tbe ateel strong box can revolve on 
Ite vertical nxla, without coming In eon- 
taot with the walla. In the Incloeing 
maaonry and In the atrong box, doora are 
contrived, by maaae of which the atrong 
box la aeceialble from ontalde, aa long 
aa It la not revolving, which would be 
the oaae for tnatnaoe durtug the bnalnaae 
bonra of the bank In whoaa quartern tbe 
revolvUig eate la net up. At the oloee of 


Fireproof Windows 
For Your Factory 

Your piant » alwtyt is danger (ram 
fae mJem you protect ifaa windm vnih 
ned ndm. Old gyle wooden mdiee 
biau qwcUy end tern a* a fuel for die 
flamee. 

Eqiv yoir buUng with Unkad 
Steal Suiiw winch eaimot bun. waip 
or rot 

IMtod Steal Soak hat the ggnteit 
gKngdi of al mdire ewmg to the m- 
eieamd depth of aecbon and to ihe 
pofect jomi, which n not weakened in 
any way by cuttmg or puDchaig. 

Bvet maxinum daylight m your factory, 
becaute the deep, narrow ged iedKca 
do not obgnict die h^d. A wd bghted 
ntencr meant moeued floor area (or 
we^g and meteawd eficncy of cm* 

The cog of dm Uteted Steal Saik 
oomparea favorably wxh wooden ladi 

d win pay you 
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PENNSYmiirA RAILMA 

t ssiuna 

DRBADNAUOHT OARt. 

The nab of nilroedinf is finlt«le«s eq nip toc n t and 
reliable serrlce. The PennsylTanb Railroad provld^ tfaia fot 
the public. For many months big alleteel ccmohesi built Hk e 
Dre^nanghta, have been operated on all through trains. Thdr 
easy-tiding qualities and ateadiaess of mptlon have been widely 
praised. The all^teel dining cars too have distinct advantages 
over the wooden ones. They are stronger and steadier, and the 
act of eating is made more enjoyable by the smoother movement 
There are also some steel Pnllmaji Cars—Combined Parlor>- 
Smokers and Baggage—In the service now. Travelers like them. 
They have plenty of elbow room and they glide over the rails. 
The Sleeping Cars are coming Some four hundred parlor and 
sleeping cars will be in use by Summer. 

The steel coaches and cars arc the strongest vehiclea ever 
built for passenger transportation. They are fire proof, break 
proof and bend proof. They represent the climax of safety and 
the perfection of comfort In railroad travel. 

The Pennsylvania Railroad has always been the leader in all 
manner of improved equipment as well as In all methods of mak¬ 
ing their patrons more comfortable. This is why it Is known and 
honored as The Standard Railroad of America. 
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A Itwlj MDMtloa WM CTMted, two 
Twn aso, by the publication of Sir Wll- 
Uam Ramaey ■ experimenta on the action 
of radium emanation upon copper Ac¬ 
cording to Ramaay, the energy relaaaed 
by the emanation rauees a diaintegratlon 
of the atom of copper, and ronverta tbat 
nmtal Into elementa of smaller atomlo 
srelght, which are Included In the copper 
group. In IfandeMelTs rlasslflcatlon. 
■aauay cbtlmed to have found, among 
tha products of the notion of the eroana- 
tJoB upon copper, minute quantities of 
potamium, sodium and lithium Madame 
Curie repeated Ramsay’s ezperlmenU, 
but failed to obtain the same results, and 
pointed out certain possible causes of 
error In the method employed by the 
English phyalcIsL Ramsay has since re¬ 
peated the experiments, taking care to 
eliminate these possible sources of error, i 
and has reached the same results and 
conclusions as before. He has lately ex 
tended bis researches to certain elements 
of the carbon group (silicon, titanium 
xircottium, thallium and leadl, which, If 
his hypothesis Is correct, should bo dla- 
aggregatml by the action of the emana 
Hon Into ilmplcr elementa of the eame 
group, and especially Into carbon j 

*1116 following method was employed I 
by Ramsay and his collaborator llslier I 
From a solution of radium bromide con | 
talning Zll iDlIItgrama (about 3 gralnal 
of tha metal radium tho emanation pro- { 
dared In the roiirte of one week, together 
with the explosive mixture of hydrogen, 
wui oxysen which always accompanies, 
it, waa extracted by a pump The total 
quantity of gas thus obtained amounte<I | 
to about 26 cubic centimeters, and con 
talned 0 0612 ruble centimeter of radium 
emanation, mixed with hydrogen, oxygen 
carbon dioxide and other gescs Tho 
hydrogen and oxygen were combined by 
exploaion, reducing the volume of the 
gxseoua mixture to '(■ cubic centimeter 
This was collected in a small glass tube 
conted with fused caustic potash, which ' 
absorbed tbe carbon dioxide In the course 
of an hour The residual gaa waa then 
Introduced Into a glass flask rontnining 


for four weeks at the end of which 
period the activity of radlnm emanation I 
Is completely exhausted The gas was I 
then drawn oft and analysed 

It was found to contain carbon dioxide 
Invariably and carbon monoxide In some 
esses. The following table shows the 
quantttlss of carbon thus produced from 
various solntlons by eno cubic millimeter 
of radlnm emanation 


Hydrogen silicon fluoride HjEUF. 0B1N 

Titanium snlphate TKBOt). 0 683 

Zirconium nitrate Zr(NOh)« 

1071 

0873 

Thallalum nitrate Tb(NOi), 


Ramaay and Usher conclude that car¬ 
bon la produced. In greater or smaller 
quantity, from all the other eleoMnta of 
the carbon groap by tha action of ndlnm 
•manatloa Tha diemanU of high atomic 
weight, with the exception of lend, which 
oeems to be partloninriy stable, appear to 
be dlonggrogaisd more easily than tha 
elementa of low atomle weight Bsperl- 
talents on elemanu of other gronpe nta In 
pngreos, but those deoeribad obore 
pear to prom beynnd qtaeoHon that tha 
«»»«■«■* ol the ehaffllat eflta be brrtaa op 
by tha hoUon ei ndhuta aMoattan^ 
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Amerlean Ingot Iron or Steel 
Wldeh? 

S TEEL is said to be the basis of oiir modern 
civilization. 'I'he corrosion test shown in 
this cut tells how insecure a basis it is. 
How much more secure life would be if what 
is now made ffom steel could be made from 
American Ingot Iron. How to make this 
new metal is a discovery of as much im portance 
as the discovery of Bessemer Steel. American 
Ingot Iron is practically non-corro.sive. Any 
thing made from it ought to last a lifetime. 

See that what you buy made t)f iron or steel 
is made of Amencan Ingot Iron, : 

•9.«4«PURC I 

Sdfirf /or Booklet A 

AMERICAN ROLLING MILL COMPANY 



MARSTON'S 

Patent Hand Foal Ie Pawtr 
Circalar A Band Sawi 

StnJ for Catmlogmt 
J M MARSTON & CO. 




































































































































































































Oowtllht 


The aetwd ceaftnphlfHl leagtii of the Anteau>blle oetpnt fruM 1805 to 1010 

xn XAimova OBomB or on autokobhj mranr -[See pore ns.] 





































294 

SCIENTIFIC AMER.ICAN 


Scientific American 



MVNN ft CO, Ine., • Cdlion umI Prepriator* 

PubUaM WMkIv •< 

No. 361 Bro&dway, Naw York 



UEDT IBAOlLXTOir 

H dNVRVKR thrilllns thv average man may And 
Mini Shaikletonfi modeal and aelr-effaiIng 
reeltal of tlic Antari lli kardiihipa and Irl 
iiniiiha of liU brllllanl eniiedltlon it la tu tliu 
■(liiiilBl ihni the Ungllah rvplorera iharacler must 
■laiircdly aiipial iiiiMt utrongly No doubt tho dare- 
dnvll (oiirage of Ibe Ungllahinan, whoae love of adven 
ture huH larrlid bim Into tlio heart of Africa, ihu villdM 
of AuHlralla, and tbc myaterlea of Thibet entira 
largil} Into 8bai kb ton a ualnre llnw pIrp lould ha 
have pndiirid thi niinibInK told and the iianga of pi I 
vatlnii’ Hill the Huirltlrpa made during that famoua 
ex|M>dltlnii ahlili brought him alihlii aetual Right of 
the Soiilli Pole nro pRiuntlnlly ailentifli In ilmrartPr— 
comiiarable with ihe borolRm of ihi man a bo expowR 
bluiw'lf In Ihe Rtinga of dlRpaaiHariylng Inaerta, tbut 
mankind may know Iiom boat to proleet Uni If agalnat 
the rutagPR of yelloa f(\pr and Ha hIi oping aliknoRa 
Hla modetitv of deniennor and Rttooth hla genoruiia 
pralMi of thoRi nlio anoiniHinled him, hla lllierallt) In 
donating inInpinlogliRl and ornltliologUal eollcrtlonn 
to onr mumuniR iinlhaiouR made when the donlre 
waa Ntrong to abandon tlein In Ihe hour of weakneaR 
and hunger) and abovu nil that uuwllllnguona of hla 
to appear nr rival to (.'apt Scott hla former cblct, 
ahirh hoa led him tu poat|>one IiIr own Antarctic plana 
BO that Scott may bavn no difficulty In ohtnlnlng funcla, 
are all c ImracterlMilc of the unselllab arlunllRl In whom 
the aenRe of pinconal Importance la overahelmed by 
Ihe high IdealR of the cauae In aboae furtherance he la 
engaged 

SclentlAr too In Ita purpoae la the exiiedlllon that 
Bhackliton lina poatiioned In deference to Scott, for 
that cxiiedltloii will bn underUkc ii not primarily to 
reach the Pole bui to fathom the many myaterlca of 
the unknown land fronting on the South Indian Ocean, 
and preiceiitliig many arlenilHi and gcograplilr prob 
Irma for nolutlnn By HVRtematlc ally exploring the coant 
around King William l.,and a coaal which baa never 
been carefully Hiiidled from Hbipboard bwatuce of float 
Ing Ice he will probably determine once and for all 
whether there la any renaon for qiieatloiilng the rialroa 
made h} AdmIrnI Wllken to Ihe flnct dlcKovery of the 
Antarctic Contlnenl Shacklelon h rc uae of fair play, 
fall neuRp of Rclenllflc Juatlcc In other worda, eral 
iienlly flta him for thin peculiarly delicate taak 
The lienrtT recognllinn which Shackle ton hoR ac¬ 
corded Peary for the dine civ nrv of Ihe North Pole com 
Ing na It doea from a man whe know a Homelhing of the 
rigom of polar explnrallou ought to ahame the Con 
grena which nfiiacil nollonal honor to Peory wllhout 
proof of the N'orth I>o1p » dlncovery The doubt which 
han been foollahly cnal on fVnrya exploit by n enn- 
greoaman whoae “fartheat north ' aa one WnRhlngtnn 
rorreapondent phraaed It la the Reml tropical cold of 
Omaha Neb la more than exiIngulRhed by tho 
cordial deference which Sliackleton hoa ahown toward 
Pcarj on the occaRlun nf the Ir many public meetlnga 


A PLEA FOS OfMPlHATIOII. 

T iik development Of rapid tranalt In New York 
citv ImN reached a critical aiage, for upon 
111! evinu of the next few inonthR will depenfl 
the qucHtlon whi'ihtr a certain proportion of 
future Riibway travel la to he paid for at the preaent 
rate of five ronla pi'r trip or at double that amount 
Now, It la geiicrally agreed that one of tbe Indla- 
peniable condltloiia of the fuliirc development of the 
aubway ayatem In this city la that the tare ahall at 
no tlmn exceed live cenia, for which enn a paaaenger 
mull be at liberty to iravnl from any one part of the 
ayatem to any other The nnlveraal tendency tceday 
la toward tbe cheapening of iranapnrutlon, and the 


pooalblllty of an lacreatae from flva eenta to tea oaatg 
per trip la not to be conaldered for a moment 

Nevertheleaa, the people of thia city are to-day con¬ 
fronted with tho poBiibUity. If not tbe probability, of 
Jiiat Buch an Increoae of fare, and thla condition la due 
In large meaaure to tbe atralned retatlona between 
the Public Service Commlealon. wboae duty It la lo 
aatiguard the tranaportatlon interraU of tho public, 
nnd the Iiiterboroiigb ( onipany which haa a practical 
mouoiKily of local Irinaportatlon Tho Public Service 
( ommimlon will ahortly call for blcla for the conetme- 
ilnn of an additional aubway extending from the Bronx 
lo the Uattory, which will be abeolutely Independent of 
ibe route which la now In iiiieratlon The new line aa 
laid nut would lie an excellent one, were It not (or the 
giave ckfccl thnt nowhere doea It make connection 
with Ihe exiating aubway Thla defect however, muat 
be made good by providing for aoch conneetlona aa 
will enable a |vaaaenger to travel for one fare from 
any |iulnt on the one to any point on the other ayatem 

It w( look at a map of tho preaeot aubway rente. It 
la evident at a glance that an extenilon of the existing 
lines north from Porlym>rand Street through Lexlng- 
lon Avenue In the Bronx and an extenalim of fhe 
Broadway line from Tlmea Square down Seventh Ave¬ 
nue to the Battery, would provide tho elty with two 
Independent north nnd aoulh routea The Public Serv 
Ice Commlaalon long ago recognised that thla was the 
next logical addition lo make to the preaent facilities 
snd they hoped that the Interborougb Company would 
make a propoaal for future extenalons of their ayatom 
over these routea Unfortnnately, Ihe company, In 
nfferlng to build these lines, has obstinately saddled 
Ita prniKMial with a demand that It be allowed to 
build a third track on one of the elevated ratiwaya of 
the Kaat Side 

Now tho city, aa the Interborough Company very 
well known haa eatabltahed for all time the principle 
that, alnte the exlntlng elevated atructuree are a de 
faiement nf the atreeta In which they atand not only 
shall no further extenelone bo made but as soon as 
other facllltlea ar« provided, the txlatlng atrue- 
turea ahall b< removed Therefore, the Public Service 
(omnilesion at once and very properly refused to at- 
ledc to tbe Interborough propoaal, and, ostensibly. It 
la upon thla question of extending the elevated aervlee 
that the Commission and Ihe company are at variance 

Falling lo get any aatisfactory proposal from the 
Tiiterborough Company, the Commlaalon have laid out 
an Itidepeudent route which extends from Woodlawn 
ond Pelhnm Bay Park In the Bronx to the Harlem 
River, and down )>>xlngton Avenue and Broadway to 
the Battery Bids will shortly be naked and os wre 
have noted above unless the Interborougb should put 
In a bid agreeable to the conditions laid down by thn 
Commission, the new line will be built Independently 
of the exiating subway Thereafter, If anyone should 
have oceaalon to makn a trip Involving a trniiafer from 
one ayatim to the other hr will be able to do wi only 
by tbe paymeot of an additional fare—a londltlon 
which for a large iiroiranlon of Ihe traveling public 
would amount to a poaltlvn hardahlp 

Now the (ontliigency of having to pay a double fare 
l« no BerlouR that It demands Immediate nnd larefiil 
(nnalderatlon We bcllevi that tbe eien lae of a more 
llliural pollry by the Interborougb Company and the 
rxhiblllon by the PublU Hervice Commission of a lit 
He more lonfldenre In the attitude and purposes of the 
Interborougb people would result In n rompromlao of 
lasllug biiiefll both to the rorporstlon and tbe travel 
Ing public Tbe Interborongh Company certainly owes 
mmh to the rllj, and we say this with full Temcm 
bvanee of the fact that Mr Belmont, at a time when 
capital was looking askance upon tho subway proposi¬ 
tion, came forward courageously and provided tbe 
enormous capital necessary for canatrui.tlon He has 
reielved ID the past and always will receive credit 
for the good service whkb be rendered to the elty In 
a very crltlesl emergeney But hsvlng admitted this 
mmh, we cannot lose atght of the faot that events 
have proved first, that the aubway property Is enor¬ 
mously prnfltable and oerond that tho terms govern¬ 
ing tbe relationship bedween the operating company 
and the city are very liberal Indeed If Mr Belmont 
conferred a great benefit upon Ihe city, tbe city has 
repaid him tenfold by providing the nubway lino with 
a traffic far greater than waa anticipated when the 
road was built 

Now the Interborongh, with Its magnlOcontly 
equipped systim, Its thoroughly trained pertonnel, ita 
strong financial atandlng and Its rich aecnmnlatlon of 
operating experience, la obviously tbe Interent beat 
equipped to build and operate the new line, making It 
an Integral part of its pr e sent syatem Provided It 
will give reasonable gnaranlMa, the city would Just 
as soon, and iierhaps rather have the Interborongh 
lieople build and operate Ibe new aystem than any 
other outside Interest Unfortunately, the attitude of 
the company toward the city In the post, as showm In 
Its almost contemptuoui treatment of the PnhUc Serv¬ 
ice Commlsaloa, haa had the Inevitable effect of pro- 
during a feeling of dlatrusl. If net of hootillty, against 



AniXi 

n tbs part of tba pnUic. Thhs I 
I. to thow of na q; 

stand what a really magnlfloant sarvtoa, J ^ 
laoat from the tsehntcal alils. the compaiiy la« 
log, It la to a oartain oxtant unjuat. 

Tbe present Janctura oCords a groat oi 
tbe Interborongh Company If U will oi 
never-to-be-granted demand tor further elevatal Ithtt- 
way facilities, the city will meet the compoay 4v la 
liberal spirit Should the company pnt In a hUl for 
tbo new line with a pledge to operate It aa part ot 
their existing system upon a single-faro ttpois, ^WT 
will solve at once the problem of the prwSat soasss* 
Hon on their own lines, they will more than doahia 
the extent of their already enormously proilablo iriS 
of oiieratlons, and they will place themNlvss onoo 
more on a basis of amicable relatlonriilp with tho 
people of this great city—a consldetattso, aar^, 
which will not be the least weighty of thoas ab^ 
enumerated 

A luoM a HinoBoiosiou CTm 

I N common with tbe other sciences, metaorology la 
burdened with a dual ayatem of untta. Orsat 
Britain and America continue. In a moiority at 
tbelr meteorological publlcailona, to record rain* 
fall and almoapheric proBBuro In Inches, wind vBloetty 
In mllea per hour, and temperature in Fahrenheit do- 
graea, while all the other nations have long olaoa 
odopted mllllmetera, meteri per second, and Oantl- 
grade degrees for tbe aamc respective measureaaats. 
There have ot course been many projects of raform, 
but only very lately has uniformity actually boaa at¬ 
tained In any branch of the science 
The United Stales Weather Bureau and tha British 
Meteorologlial Office have definitely adopted tha matrio 
syatom and the degrees of tbe Centigrade tempMatv* 
scale for retordlng the results of the observatloM mgdo 
with kites and ballooni—the former at Its raasareh 
oboervalory at Mount Weather, Va., and tbo laUcr at 
several ‘'oerologleal" sUtlons now In operation In tbe 
British Isles 

Tbo Briilah have gone a step further The tempen- 
lures met with In the upper air are vary freqnetttly 
below the freexlng point, no thnt the tabulated obaerva- 
tlons expressed In the ('entigrade scale, abonnd In 
negatlvo values, nblih are awkward to deal with and 
also a fruitful source of errors In lomputatlon Tho 
abtolnir irair, counting In Centigrade degrees from 
the absolute xcro (-2*1 dog C) haa no negative 
values, nnd the uae ot this scale Is now common In tha 
dlaruBBlnn of many physical problema with which np- 
per-atr rcscartb la Lloaely eunierned For these rea¬ 
sons the Meteorological Ofllco baa begun using tha 
absolute scale (also callod the Kelvin scale) instead 
of the ordinary Centlftrado acale In all rp< orda of tem¬ 
perature obtained by means of kites and balloona A 
no Iras radii al reform baa been Introduced In tho pub¬ 
lication of baromeirk pressure. In tbc same claaa of 
British observallniiB The unit adopted Is a C 0 B. 
unit of force, vlx., the megadyne per square centimeter, 
In place of the familiar units—Inches or mllllmeten— 
expressing tbe height ot tho mercurial column Aa ■ 
matter of fact, the "mereurlal column” Is a pure no¬ 
tion, BO far aa tbo obaorvallons In the upper air are 
roDCerned, the barometrra attached to tha kites and 
balloons always bring anrrnlda, and It ii much laoa 
important to know the height of thla Imaginary eol- 
umn at any level than to know the traction of tbe at- 
moaphere that Ilea above or below the level This frwe- 
tIoD la directly Indicated when tho C G B unit la 
employed, slni'e 1 megadyne per square centlmater Is 
practically equivalent to a barometer reading ot 760 
millimeters. In latitude 46 deg., which Is the average 
pressure of the air at 106 meters above sea level In 
the Mme laiRiidr Hence, If wo aaaumr 106 meters 
above tea level aa the plane of reference In barometry 
(and there are sound reoaona for preferring It to sea 
level, the plane heretofore In uae), the C Q 8 unit 
may be conaldered a ”C Q 8 atmoaptaere,” and tba 
fraction of a megadyne per square centimeter recorded 
at any latitude gtvee, for all practical purposes, the 
fraction of the atmoaphere that Ilea above the point 
of observaHon This unit haa been named tba bar, 
and Its use In all metoorologtcal obaervatloni baa bean 
recommended by several writera dnrlng the past year 
Lastly, the Melenrologlcal OAca la now, in Its kite 
and balloon work recording the direction of tbe wind 
In degreei of a circle, counting from true aorth. Blast 
Is DO deg , south 180 deg west 2T0 deg, and north 860 


It Is proposed to establish a wirelssfr telegraph sta¬ 
tion at tha metaorologleal observatory on Mount Mlra- 
dor In the Phlllpplnea, to give warning ot typhooga 
to vesaels In the China Saa and polnti BKmg tha Chiu 
coast A BlmUar sutlon wlU probably bo sstsbllahbd 
later at Santo Domingo da Baico on the Isliiid Of 
Baton, for oommuslcatlitg intomatlon of tba prod- 
ance of typhoom In that victaltr to tha baodqt]iri«t» 
Of the PblUpplM 'Wsathsr Bureau ai MagMh. 
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Md «t ««wl •MtraUoi at Pumm dap- 
toCjflitMrr WM a.MMM enUe yutU. of which 1.- 
71MP MMe yard* wn dry «oap«Uoa. done princl- 
paliflr itma ihaTala The •nuunt Ukca oat by tb« 
FiWMlt dnrlDt Ibolr eccnpuioy of tho canal wai about 
Ta#aMBe mue yarda. Uador American oocapathm, 
tnpB May dot, IMd, to February asth. ItlO, orer lOO,- 
•dOJMd aablo yard! have been remoyed, learlng 74.4B1>- 
OM mbia yarda oC excavation to complete the «"«! 

tt la In awl t e b le that the New York Oentnil Rail- 
read’a bufa excavation tor Ita new etaUon yard will be 
attlmotbiy covered with luUdlnga. An eameot of tbia 
la toOBd ta the fact that contracta have been elined 
fur the eaaatmctlon of two large buildlnga, each of 
wMob win cover an entire city block, the new almc- 
teroe to taee on Lexington Avenue, and to be eup- 
ported on Oa heavy atecl columna of the depreaoed 
otatlon. The bulMlnga, which will be known aa tho 
Merchanta' and Uanutaeturera' Bxebango, will contain 
l.MO.OOO nqnan fort of floor apace 

The ooa t riha t loa of Auatralla and New Zealand to 
the BrlUah Imperial Navy will conalet. In each caae, 
of a omlaepbattleehlp of the oame type, but larger 
than, the ''Inflexible,' which wee preaent at New York 
daring the Hudeon Fulton Celebration, together with 
throe n-OOO-tim, 2e-knot acout-crulaera, elx torpedo-boat 
deatroyera and eeveral aubmarlncw. Bach crulacr-bat- 
tleablp will coat about IB,000,000, and each fleet unit 
about 120 000,000 They will form an Integral part of 
the BrltUh Navy, and will bo aublect to the regnlar 
naval ordero. 

The Oonmittae on Blectrlflcatlon of the New York 
Ratlmod Club, after a year a atudy of tho aublect, t» 
pocte that no general Information la available on the 
boala of which atcam rallroada aa a whole would be 
luatlfled In electrifying tcrmlnAle or mein llnea oolaly 
on the ground of economy They conalder that more 
attention ahould be given to the poMibItIty of elactri- 
fleatlon In connection with heavy gradea, and that It la 
ni en aaary to proceed with caution In attempting the 
electrlflcatlon of large freight tormlnalo, which neoea- 
aarlly Involve the traffic of a number of dlllereiit 


The Ooaubittae on Wood Preaervatlon, In a report 
delivered at the annual meeting of tbo American Bail 
way Engineering and HaIntenantKHit Way Aaaoclation, 
atatea that the average reaulta of teata of Douglea Or 
Indicate a decreaae of the modului of eloatlclty of from 
10 to 16 per cent for crooeoted timber, as compared 
with untreated limber, and a dcK-reaae of about 30 par 
cent In the ontcr etreas at elontlr limit and at fallnre. 
Oreoaotlng appean to have Ittllc pftect on Douglaa Hr 
in tcnilon or end compreoalon, but It does weaken It 
from 20 to 35 per cent in ehoar Teata with other Urn- 
ben ibow, aa a rule, correapondlng deoreaeoa In 
atrength on the reault of creoootlng 

la protootlng agalunt the granting of any furttaer 
vault rights under atdewnlka to owners of buildings 
along tbo principal otrenta of the city, the Publlr Ser¬ 
vice Commlialon hoe drawn nttenUon to n moot Im¬ 
portant nublect. Such encroachments Interfere 
gredtly with the laying out of new subways, parUcu- 
larly beneath the narrower tboroughfarea wbirb are 
found In the luwer portion! of the city Tho commie- 
eton statea that In Minhatten the pracUce of apread- 
tag foundations beyond the binning lino baa already 
geno 10 far that much needed space in the atreets boa 
baen taken, and that If the city enforced ills legal 
n^lo, the foiindatlone of noma of the large buUdlngn 
would be afterted 

B b gratuytef to learn that the latent batUesblpa 
of the United Staten Navy are not only living up to 
tbolr contract apoeda, but In recent 4-bonr trlab undnr 
full power at forced draught bare even exoeeded the 
original oontract performaaco. The Intent Instance of 
thto b tbe ease of the “Lonlslnna,'’ whleb, according 
to a dispatch to the Navy Department from Bear Ad¬ 
miral Bchroeder, recenUy on a 4-honr full power trial 
maintained nn nverago speed of 18.942 knots, and this 
la apite of the fact that she drew about 16 Ineben mere 
wawr with about 1,000 tons grantor dtaplneoment tban 
on her contract run. The Htchl^” alio made 19 41 
fcaoto, which b about a knot aUbve bor oontraot epeed. 

Tbo xeoaat frightful aaddant soar Qroan Mountain, 
lawo. In which terty-aoven Uvea won loot throngh tbo 
taboeeptag of two wooden railway can, again drawn 
attention to the danger that lurka In wooden eonstnie- 
Uoo when the onn ara anblaet to the ernabtag and tole- 
OMptag MBot U n flpnialML Tbe heavy train of tblr- 
teen eeaehea was drawn by two lecomotlTMl wbleb 
wain nmntag tandor first The lorsmost tandtr 
jampad tba traeii ta a railway ent and the OMtnei 
owtnifiag around, beonma tl^y wadgod, eanotag tbn 
bdfio mameDtnm of the trgta behind to be etpaiidad 
tn tabaooiittg Into aoeb other tbs day eonob and 
MMdnr la wbhdi the fatalltba oeonrrad Hod tbe can 
boon of ateal tho tMnllttas tumid pnliibly not bong 
pm onodoorfli aa anodr. 


Sdatifillo An»«iicuv 

BLECTBICAL. 

An alaetrie abvalor has been Installed In the ■lal^ 
way which bods to the oniiota of St Hetern Church 
In Borne, The elevator haa a uapaiMy for itarrylng ten 
paraons. It bean an sppropriate Latin Inacrlptlon 

A now combined electric and atcam cooking range 
baa recently been patented which Is parllrularly 
adapted for nac In boteli. Tha range la divided Into 
two compartments one of which la heated by steam, 
while the other ta eleetrlcally heated The latter ta 
used tor cooking, while the steam Is used for heating 
tbe oveni It ta claimed that tn this way a etoady 
supply of heat ta obtained very economically 

The Brooklyn Bapld Transit Comimny recently 
changed the form of brake used on Its cars, adopting 
a “graduated release, qofck-racharge" type In order 
to teach the motormen tbe beet way of using tho now 
brakee, on air-brake catechism haa been Isaued, and 
lecturea have been given on tho subject In the mean 
time a text-book la being prepared showing In detail 
how tha brakee are arranged and how they ahould be 
need 

The Berlla police department ta provided with an 
extensive typewriting telegraph system. There are 
about 200 receiving stations throughout the rity and 
suburbs. The sending instrument ta provided with a 
keyboard, and when the keys are depressed they cause 
tha message to bo printed almulfaneoiisly at the send 
tag station and at the receiving station Tbe object 
of thta syatem ta to do away with the confusion of tho 
Mona coda. If the Morse lode were used, It would 
have to be transcribed before a message could bo put 
In the hands of the ofleer to whom It was sent 

A is ri ss ut cxinrlmetita wsa recently made at Johns 
Hopkins University to determine the dielectric 
strength of air It was found that the point st whi> h 
a brush discharge orcuired la only alightly affected 
by the moisture In tha air From dry air to saturaled 
air there is a drop In valtagc of tho dlsehargn of Inae 
than 3 per rent An Inirenae of temperature from 
the freexing point to 40 deg Cent cauied the lower¬ 
ing of voltage by about 3 ts-r i-oot Vory rmiously 
It was found that tho slio of tho conductor materially 
affected the loutaatlon of the air 
'^Ab tawestlgatlon Into the conductivity of elertrlr 
‘ isulatora was recently discussed In tho Pbyslks- 
Itsche Zelfscbrirt It was found that bard rubber Is 
greatly affected by light, imrtUularly ultraviolet rays 
and that gutta percha ta elmltarly alferted tbuiigli 
not to the same degree Chemioal action nppeere to 
take place on the eurfoce of tbe tuaulator, whidi pro¬ 
duce! a rooduettve coating Sealing wax and persfllno 
are also offeded to a degree by light, but they are 
more aiibjmt to breakdown becauoe of moisture Tho 
conductivity of wood ta to a far greater degree In 
creased by moisture Qlase makoe a very erratic 
Insulator tho same rod of glass may have jrarts thst 
differ materially In conductivity The Investigation 
also brought out the fact that the Insulating iiiiallUcs 
of all Inautators decrease with on Increase In teni 
porature 

About a mouth ago one of tho Bdleon storage battery 
eara was placed on the Twenty-eighth Street crosstown 
lino os an experimcBt The ear bos been In eonetaiit 
operation since and haa required no alterations or n 
pain other than ar« eornnon to the ordinary slreet 
car it has proved remarkably economical tn the 
consumption of power Instead of costing two leiits 
n mile as was at first stated, the mlual met of the 
car hoi been tens thin half a rent—0 43 cent to be 
exact It costs more to start and slop tbe car than 
to keep It running, and It wag suppooed by practical 
street rallrosd men that when tho car was pnt Into 
active Borvlca on rongeeted ntroets, the cost of running 
It would far exceed the estimate made by the builders 
Bo satlifsctory have tho oxpeHmenU with this car 
proved, that an order haa been placed with the Edison 
Company for sixteen morn to be used on the Twenty- 
eighth Street oroartown line 

A deddedlT novel wlrelnaa telegraph detector has 
recently been Invented by Prof Rosal of Turin It 
depends upon tbe torsional vibration of n fine Iron 
wire, which ta acted npon by magnetic linen of force 
that hive n spiral direction The wire Is atrotchod 
close to two permanent mngnete wttb like poles adja¬ 
cent, and Is also placed in the center of n coll throngh 
which enmnt ta puned that Mta np a helical flux 
When tbe current through the coil ta rapidly alirr- 
nnted the wire vibrates clrenlarly, that ta, it has a 
reciprocal rotary motion At tha center of the wire 
ta a mirror which reflecta a beam of light on n screen 
The vibration causes the light to spread nut Into n 
Kne whoan length depends npon the nmplltnde of tbe 
vIbrMlon When connected with an antenna, the oe- 
Olllntory enrrenta set np therein canoe vartatloni of 
tbd vibratory movement of the wire. Tbe wire has 
a Mtnral period of toralonal vlbratlona, and thta be¬ 
ing known it ta poMible to attnne the Instruments at 
tko tniwmlttlng itntlon to pradnee a maximum effect 
og tbo aqrMn. 


SCIENCE. 

Mr. Btaurj WUde, F K H of Alderley Hdge, la pro¬ 
viding Oxford Univcnilty with funds for the Institu¬ 
tion of an annual torture ns a memorial of Halley 

A mnnnmsnt to Horace Wells was unveiled on 
March 7tb in tho Place dec EtaU Unis i>aris Wells 
was born In Hartford Conn , lu isir, and was u pioneer 
Id the use of ultroui oxide gas In dental oprratlona. 
He committed suicide In Now York In 1848 

We bare read oomewbere that Peter thn Oi-ent, when 
be was staying In England, hod a particular llklug fur 
the companionship of Halk-y, and that after caroiialng 
with him at Deptford one evening he wheeled him In 
a barrow through a yew hedgn and did aurb damage 
that he hod to pay handsome ronipeneatlon to John 
Evelyn the owner whkb Incident shows that Hhokes- 
peore waa right in thinking that not every astrnnomar 
plucks hiB Judgnieuta from llm stnra 

Oolfi la usually classed aniong the metals which am 
soluble only In aqua regia, I e a mixture of nitric 
and hydroclilurli nilila It lins Wn observed how¬ 
ever, that hydroihlorlc arid alone Is aliU tn dtasnlvn 
gold. In the presi-nre of certain organic compounds, 
which are here arranged In order of activity Methyl 
alcohol, amyl alcohol chlornfomi ethyl alcohol, chloral 
hydrate, phenol (carbolli si Id) lanu augar glycerine 
trloxymeUiylene, formaldehyde The solution lakes 
place slowly In the cold, but Is accelerated by boating 

ThsMotaorologloalOiflcaBt London and tbe Deulsehe 
Heewarte at Hamburg inrrlod on Jointly In February 
Manh, and April of last year and again In August 
and Heplembor, an elaborate Investigation with regard 
to Ihu UBu of wlri less weathep reports from veesi Is In 
weather foreiuetlng The (o-opin-atlon of the prlnel 
pal Urltlsh and Herman transatlanlli sleamaMp lines 
wns soeureri, and eaih of tlielr stnamera aesl reports 
twice dally whllo Ihiy wrm wllhin a presirlbed aonu 
Ilf the oei-aii The net result of thesi- px|i«rlmenu 
was that a majority of the reieirta arrived tun late to 
be of any service to the forncaater ft BPisiari unlikely 
that the nietiiorolugkal luslltutos will feel enioiiroged 
tn lake any further steps In this direction until the 
delay In transmIHIng ninssHgeH from shlpa to shore 
stations la mui h reduced The Beewarlu haa announced 
that of the nuHsoges rotcived promptly enough to 
be nlllliied by Die fnris-astor during Angust and Beie 
lember, none led lo any modllliattnn of thn torsiost as 
hosed on reiKirts from land Btollons, hut It Is adniHtod 
that this might not havn hm-n Hie isse with 0 different 
dlapnstllnn of Ihi weiilhor 4imdltlons over tho neoan 

The Anstrlsn Hlute sute fit radium hoa N'en en 
tnmtesl lo lliu IkrgWLrks-produktnnvi rschlUsa Dlrek 
lion’ Id Vienna, under the conlrol of the Anslrlan 
Minister for Publli Works Thi radium Is sold In tho 
form of radium barium rhinrids of three different 
gradiw I he price for earh milligramme of radium 
ihlorlde, indiidlng the lontalnlng rell, being 4no 
kroiion It Is paekid In lyllndrleal cells of 21 mllll 
metare diamiler sod 9 nillllmetcrs long, formed o,' 
nilk(l plnU-d brniw On the holtoiii of the (-ell a layer 
of lead Is lasI, In wIili h Is a sqnuro depremlon for the 
reieptloii of Iho radlniii iHirliim chloride Tho cell la 
I Insed by a niha pinto held In position liy the si rewed 
nu uiipir psrt of Hu casing Un the botuiiii of the cas¬ 
ing is nn oUUIal slump (nn englel and Hie serins num¬ 
ber Iludlum ctlls sealed with hud iind stamped on 
the soldered iiart, are also siipplled The cells arn 
I»cked In cotton and sheet had In a small box, 
together witli a cerlllKotr hrnrlng Iho nuiiiber of tho 
rell Slid the weight nnd rndluiiMoiileiit of llm prepara¬ 
tion Thi Imxi's are sealed with slrliis benrlng thn 
niimhern of tbe cells, and are despatihcd by post as 
registered paikota at thn lost and risk of tbe 
pun baser 

Upward of twenty different systems of storm sig¬ 
nals aro at present nsed li> Hie mnritinii coiintrlea 
uf tho world A uiilfnnii liili rnatlnnal cihIii Is a de¬ 
sideratum, and Hie task of dt^lsliig om nas intrusted 
by the Inleniatlonnl MctenroIogicBl Committee tn a 
■moll rammlsslon which met In Ixiiidon last summer 
and agreed to rneomraend to the romnilltce the adop¬ 
tion of a code proposed by I'm! Misire chief of the 
United Btates Weather Durrau This lode siihstl 
tales a few simple remhlantlons of Hie Inrgi' conical 
symiNils now used nt a majority of the Kiirois'an isirta 
for the storm flags heretofore used In the United 
Btalsa and some other countries ComhlnatlniiB of 
red and while lanterns srs to Is used at night to 
convey tho same Information as the day signals The 
proposed eode has not yet however been formally 
adopted by any gnveniment, |icndlng the deeislon of 
thn International Meteorologli-nl Commttfiui which 
meets In Berlin next September Since the T/mdon 
meeting ohjretlons have been reiseir^y the Hernisn 
nnfborlH(<s tn tbo proposed night signals on the around 
that they are not sofflclently distinctive nnd might bn 
eoDfusnd with other harbor lights. The Deiitsi lu Hihu 
warte at Hamburg Is now experimenting with several 
systems of night signnis and will lay tho results of 
Its Invustlgntbmn botora tha oonunittoe 
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Rvon thi’ 1B81111I reartnr hu no dnubt oliurvud that 
aiitoniobllr rnnrriH arv now oxpreaaed In hundredtha 
of a wcnnd, wbnnaa but a few nionthi aio It waa Im- 
poMlblf to obtain any Krcalor prorlalon than flfths of 
a a<innd, all of which Indlcatra that thr uae of th« 
f linn honored Hiillt-Mcund atop-watrh haa 
Im n uulKnia 11 In aiitumobllti rac^ When 
one atoim to think about It It la really ab- 
Hiird to try to time an automobllo travel 
liiK Hiiyw III re from a inlla to two nillea and 
ovir per minute with an Indicator that 
irnwlH at n aiinll'a [laee around a dial but 
an Ini h and a (|uarler In diameter In tbe 
recent race at Ormcmd, for Inatance wbera 
the mill, rei ord waa reduced to 27 33 aei.'- 
onda by llanii-y Oldlleld be waa travollnjj 
nearly 2nn feet eai h ai-i ond, which la equiva- 
|i III <0 till linalli of an ordinary New Yoyk 
(III hlcH k When autoniobtloa were flrdl 
oHi cl for no liiK luiriioflea, they were timed 
111 hiiiicl with atop wall Ilia Dili, wherever 
nil opi rolor la dejiended uinin to aiiap a 
Htep waich, liiuec urui lea am apt to creep 
III due In the fact that one iierson la iiuhker of per¬ 
ception than anotliir The timer muat ai>e the atari 
ol till nil I, and iiH NOon aa thla Impreaalon la received 
iiiiihI Kinrt Ida watih, then at the clone of the race 
the Hiinii eperatlen muat bo undergone to atop tbe 
waiih The limn required tor thla mental and phyal 
iBl 0111 ration varlea In dllferent peraona, and la known 
aa the iieraoual element Not only doea It vary with 
dllfireul peraona but with the lame poraon at differ 
enl llinea deiicndlng niton hla mental and phyalcal 
(oiidlllon For thla reauMin, even In the timing nf 
fiKit raeiia It waa Iona ago found neceaaary to hate 
three llinera and to take the time of the middle 
waiili, for the loatrumenta of the three tlman varied 
BM niui li aa Ihree-flftha of a aecond 
Karl} III Ihe history of automobile racing an effort 
waa madi to ollmlnale the paraonal element by hav 
Ing alnpwatihea mapped automatically by the can 
ihimaelvea making or breaking an electrical rontait 
when they iroased the atari Ing and dnlahlng Upea 
lint, aa wa have Juat pointed out. oven with the por 
ninal element ollmlnatcd, atop-watchea are entirely 
tiK) alow to record the lime of ao rapidly moving an 
ohjecl ai a racing automobile The experiment of 
iialng a thronograph waa tried In aevoral of the racee 
laat year but aa thla did not prove very ■atlafartory, 
Mr f H Warner of the Warner Inatrnraent Com 
l«ny determined to make a apcclal Inairument par 
tlciilarly adapted for thla purpoee Thla Instrument 
vai drat used at AtlanU laat December, and has Juat 
been employed for timing the Ormond and Daytona 
races It worka with tbe utmost precision. Is cn 
llrely automatic, and luakei a printed record of the 
race, reading to hnndredthi of a s«-ond’ The neces¬ 
sity of such great refinement of timing will be appre- 
(latiid when one considers tbat the "Iilghtnlng Hens' 
during Its record mile run waa trsvellng at the rate 
of 21 IN Inches at every hundredth of a aecond 
MV Warner's Instrument conslsta of four type 
wIicoU, one of which Indicates hours the neit min 
ntes the third seconds, and the laat (inn-hundredths 
of a Mn-ond The wheels are operated after the man¬ 
ner nf an odometer Instrument. 

Over tbe wheels runs a strip of pa 
per and above that a typewriter 
ribbon, and a record Is made by a 
hammer actuated by an electro¬ 
magnet, wblih strikes the ribbon 
and paiier against tbe type wheels 
In the circuit of the magnet which 
operates the hammer la a relay 
swiuh controlled by an eletitro-mag- 
net In a clrmilt that la nomally 
closed This closed circuit la con¬ 
nected with the starting and flnlah 
tapea, nr with tapes at other polntl 
where If la desirable to record the 
time The tape roBslati of a wlra 
stretched across the course at a 
height of a few Inches above the 
ground and this wire la connected, 
to a swill h Ingeniously constructed 
to be opened by Ihe ehoek, rather 
than an Increase of tension when 
the wire la struck by tbe wheels 
of an automobile When the switch opens the Instru¬ 
ment prints a record The type wheels are friotlenally 
mounted on a driving ehaft, which la rotated by an 
electric motor At the start of the race they are held 
stationary, and are not releaaed until the starting wire 
Is depre aa ad, when they print sera and they begin 
their revolutlona The hundredtha wheal makes a 
revoiutm svery two seeenda 


Obviously, tbe moat Important part of the Inatrn- 
mnnt Is the regulation of tho electric motor which 
drives the type wheels It Is Impoealble to eonatruct 
a motor eo perfed or a storage battery that will dla- 
(harge ao uniformly, that there will be not the alight 


LACE. OF A STOP-WATCH 

of the taatnnaant watchee this "toUtale,’’ wlK^ 
band on the gorenior of the eleotrie motor, anlNt^ 



of the arm and catoh he elows up the motor a 
wbereaa If the “teUtals” tails to rsflstsr a sglMgt ks 
speeds up the motor ellgbUy, s# jAM 
arm will strike tbe eatch Just hilM-gr 
the moment tbat the catch U »r, 

tbe chronometer In this way g egrf gerntr 
rata check te kept on the tlmlns-eff Am miT 
tor, which can be regulated to 
of a aecond of the speed of thadhoggsashAV 
In order to avoid a fains shaht tm 
perion'i walking agalnit or trtg||gg owfRA 
tape lines, the timing Instrum^ Is yat gat 
of ctreuit with the lUrtlng Ums util 
before an automobile Is about to dukih 
An asslstut gives a signal U 


times racee to hnndredtks of a seee a d. 


eet variation In the rotation of the driving shaft 
However, the Instrument Is so arranged that at the 
ond of every aecond Its epeed im automatically checked 
up with an accurate chronometer At one end of the 
driving shaft is a doubleanned lever, and In the path 



throws In a switch Just in time to oaldk 
the record of the automobile. At the sam* 
time the oaalstant ealli oat the number gl 
the antomoblla, which the operator antm 
on the paper atrip alongside of tbe regUtered ttms. 
When the car naohaa a dletant wire, tbe fact Is Soil- 
munlcated to the operator’e 1 
It will be observed that no pernonal etoment w 
enters Into the recording of the time made by the mm- 
Chinee, and that everything la antomatto eocagt tka 
regnlatlon of the speed of the motor and thn amtar 
Ing of tbe antomoblle numbers oppewita the saaorda 
they have made 

One of onr photograpbe ibowe Barney ObtteM la 
his "Lightning Bens" just an be ie approaching the 
flnleh line The other photograph showe Mr Warur 
In the timing stand about to take the record sf the 
approathlng ear 


I the Heaee of I 


In the iDstruBont oa a tar is 
apprnseblag the tape. 

of this trra Is a small cauh (muneited with the arma¬ 
ture of an ikHtro-magnet. The ebronometur acts 
through a relay (.Ircull to energise this magnet every 
eecond, thus moving the catch out of the path of 
each arm of the lever The motor Is regulated 



Becauae the aeoustlca of the House of Represtata- 
llves aro m bad that it Is almost Impossible tor the 
Speaker to hear a member of the Uouio, unlaea that 
member has lungs of leather, plans have been dnwn 
and alt preparations made for a transformation of the 
lower bouse of Congress. 

For muy years now there has been trouble la the 
House both In the way of aconetlce and with vsatlbt- 
tton For such a large body, these two principal tea- 
tnrea have not been aa they ebonld be. Tbe p lans in 
contemplation will remedy these defects, and make the 
House one at the llneat legislative chambers In the 
world 

One of tbe main Ideas to be put Into execution is 
the reducing In else of the chamber In tbU way It 
Is thought tbat with smaller quarUra. doing away 
with some of tbe gaUerlee, and by narrowing tbe 
(bamber, tbe oconsUce will be all tbat could be de¬ 
sired Tbe ventilation will also be arranged to better 
advantage. 

The plans as contemplated also bring the Hones of 
Repreeentallvee In the same fashion aa the British 
House of Conunona. In thla manner benches a«a 
■mall ahelves will take tbe place of the dMks and 
easy chairs now naed by tbe membera Tbe benches 
will resemble In appearance the chain used in the- 
atera. By taking away the AeAa 
and easy chairs, It Is thought that 
those membera not Interestad ja 
tbe debates o . 


The door of the p re ee n t cham¬ 
ber has an area of nearly S, 00 g 
square feet The floor irian pt the 
vropoeed hall will only be about 
•AOa eqaan feet The seating «a- 
pooity of the new haU will be 4M, 
although then are new less than 
MO memben pt thg Ilonas. 

Boms of the kMilee antj dg^ 
roetas wU be but out, sod the ra- 
dnetha In sise of tbe haU wOf, at 
course, lesnlt In tbe-radasOsa of 
the ifobtle fltllertad, wbmfe seattw 
ospaetty wlu be reduqbd^hoqt fde- 
tUrd. 

OwUg in the peenUar oonOtlfM 
^ haU, wHh regapd to„ tfia 


to turn the shaft ever to slightly lastn than one 
turn In two secunds, so that neh am strftss tbe 
catch lust an Instant before It is wltbdftWB, Bseniod 
to the base of the Instrument at aas Uds Is a UtUb 
"telHale” Indicator, fonaUii the armature of an alee- 
Ire-magset The circuit of the jnagsOt la tfloaed when¬ 
ever the urn and catch eonnot. that givtag ths “(sil- 
tale" a sUgbt Uirgh evtiT ftoond. Ths. ,i»ti«tar 


mrnnbsn white away thslr tim hr osavsnlat irltb 
each other la load tones or afid to dte wiaAMigi hy 
slamming thsir dsahs or khktag tba oahfMM^ Jb- 
portaisiita are bsipg made aOw ter a noteO|tM-:imdHr 
dor aid oat whteh eoaaot ho kteteri aiaagd.', / " , 
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tigto. Sctontlfie AuMrlcan 

A FINE LONG-5PAN MASONRY ARCH BRIDGE 


BY OUR ENGLISH CORRESPONDENT 


Tkm bM bam frwtod on the nrv Bellefarde- 
ObiMir aleotrle ntlwhr In Krute ■ maaaarT hrUge 
wbkb in apna and helsht rnnbi h the larseet at lu 
tjrpe In the conntry. ud which pocaeaM many Inter 
Mtlni teataree The bridge U altnated in th« De 
paitiDent de I'AIn, and is In clone prox 
imlty to tbe frontier of Bwlteerland In 
the ennton of Genera Thia imposing 
stmoture was designed and erected un 
dor the superrleloa of Monsieur Picard 
engineer la chief of the Bridge De 
partment to whose oouitasy we ere in 
deMed for the aocompdnylng tllnetm 
ttone and deUlla, and Monsieur Uor 
road snrreyor In chief of the deiwrl 
HMnt 

Tbs new railroad pisses tbrongh the 
wildest and most pictnreaqne spots of 
the Jura Mountains and In Its location 
fWIowB the conras of the Valaerlne 
etream a tributary to tbe Rhdne This 
rlTulet Is irosaed twice dnt by means 
of the Bellegarde rladuit romprielng 
seren spaas each of so feet In the clonr 
by 160 feet In height, and secondly b 
a handsome masonry bridge the 


together The towers were each some IH feet in 
height and were erectad on masonry piers II feet In 
height built on piles driven In the bed of the stream 
In tree ling the towers it was Impcratlvr that am 
pie proTlalon should be made for wind prceeun as 


At the latter croasing the river flows 
through a deep rock gorge, the pre 
ripitous banka of which are over 170 
feel In height The rock was found to 
be of such eacellcnt bearing quality 
that the. engineer In chief decided to 
use the rlllfs aa the abutments of a 
large single, arcb Tbe latter in spring 
log from the sides has a ladlus of 164 
feet H Inch for the are at the Intradoa 
and of 177% feet at the extradoa Ihe 
thickness of tbe masonry at tho key 
atone Is 4 feet 11 Inches and at tbe 
springing 6 feut Inches while the 
width Is 17 feet 10)k inches Ininascd 
at the coping to 40 feet 8 Inches be 
tween parapets which la infllrlent to 
provide width tor two foot pavements 
a railroad track of meter gage and a 
roadway paralleling tbe railroad track 

Tbe eiecen small arches wblrh inr 
mount the great span cm either side 
bave semicircular openings of 17 feet 
4i1t Inches clear Ihcy are carried on piers having a 
thlckneai at the top of 8 feet i>8i Inches and tbe hIUch 
parallel with tbe axis of tbe stream have a batter of 
1 In 10 from the point at which they rise from the 
main arch 

Uwing to the depth of the ravine the erection of 
such a large single span bridge called for aome txlen 
alve framework Ae the keystone of the main span bi 
approilmwtely 417 feet above tbe level of Ihe water It 

was neceraary to erect wooden falsework from the 

etream to the level of tho abutments to carry the cen 

tering and this temporary work romprleea three sub 

atantlBl towera built of wood and strongly braciLd 



Timber falsework ready for the laying of the 


the itorms which drive through this ravine aic often 
of estreme severity This wee accompllsbcd bv tying 
the towers to each other and to tbe embankment rue k 
nnd the pier boees by str«l cmblen eo arranged an to 
provide n system of bracing which nerved to bold thi 
wbolo of tbe falnowork perfectly rigid Ihc litibnt 
rhaiarur of the timber cantering U plainly vtnlhli 
In the nnompanylng llluetratlona and It may he 

mentioned that In this part of tho work SI 188' ciihli 

feet of wcxid and 10 tons of Ircm and wteei were iiicc>it 

In placing tbe masonry In position care bad to b 
observed tn gnard against any sinking of thi UuiIm r 
tog under Ui» suiierimpoosd weight and In order to 


loaaen the extent of any deformstlnn from this cauae 
the engineers reused Ihi htonewoik Ui- he laid In 
light aertlona Independent of unc anotbi i which wi n 
tlnally remnected togelbor An acrlol cableway woa 
ericted acroos tbe gurgo by meana of which th< 
timber plan c ntcrlng and nnh wrere 
erected the whole of the material Ik 
log conveyed to Its site and act In po- 
■Ulon by this means 
The bridge was (ommemod In Aug 
ust 1008 Uy Januaiy I7th nf the fol 
luwing ycBi till wiKili if the timber 
falsework bad b in set up and the erei 
tinn of the inuoonrv « 
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work was finished tbi timbciing wan 
dlhmuntlid Ihc iiinneui uf (In center¬ 
ing was aiiumplHbicI by cmptclng the 
boxes fliled with sand on wbich the 
various iiarls rf lha falsework frame 
rested wlilcli dnipiHd tho whole of the 
tlmbciIng siilflclently to ciucble It tn bn 
handled Phn falsework was demol 
Ished without any movement being no¬ 
ticed In fht maaonry by Nncember 7th 
last When enmpleled the bridge will 
excel In Hiian nny similar work txlst 
Ing In Irani! while Its height ever 
tho valley which Is equal to that of tb 
luwira of Sotre Dame In Ihirls li 
greater than that of anv nllii r I r 
■Inglespan masonry bridge elsewhere 11 
the world Its total cost will npproxi 
male |7i000 

Aicording lo the KUiltli Railway 
louinni ixicilnii Ills with a mnthod of 
inircHxliig linitliin by maguetle wheeli 
bavu been londiutid tor some time by 
til 0 He Inn of IxiwcU Maas The 
wheel (oolalus foui magnet colls out 
side of which an four segments com 
prising iMiit nf Ih tnad of the wbul 
end a ling of I per cent manganese 
steel Is clamp i1 between them and the 
wheel iiruper In send the magucllr ilr 
cull Inio the tall Ihe energlrlng of 
the magnets Is so limed that each aur 
eeedtng Hiillon (if the wheel Is allract 
eel lo the loll Jtihi In advance of making 
inntacl with It so that Ihe de vlre he 
kIdiH glilng Ineiease-d adhi>slon also 
SBsIsts aeeeleintirn Ihe e in rent la rut off from each 
giv n segment as scitiii bm It Ih no longer In rontail 
\ ith Ihe mil Tewts hace b en made on a truck 

quipped with Iwo I horse iiower riKlvolt stand ' 
rallwB) motors and weighing liouii pounds With lli 
line I Ion due to weight aleim the motors developed a 
drawliai pull of » nn pounds With the wheels mag 
nett/ d Ihe tra five Ifoit was liiereastd to 1600 
leoinets nr more than eio pe r 
not claim lei Inrieasi the ti 
lerceiitsg un nn ordmar) ai hut slutes that a ear 
iqiilpieel with his dn u hlioiilel h able lo mount 
grnelei, thul un othorwiiie Iniimssihlc without a lack 
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ovm H&sTiLovi AUToaoBiu innriTiT 

If BViT Mn IndUHtry ha* grown by luaiw and bounds, 
surely It Is that of making motor cars. Kvi n the bli yrle 
In Its i>alinlesL days did not produce machines whose 
trial value for ten years could equal ihe truly enot 
moiu sum of money represented by the outomoblle 
produits made In the United Btales lietwoen 1896 and 
1910 Wtni flgun-s tell but little For that reason 
we hate presinted on the front page of this Issue a 
graphli lllusiratlon, In wlikh the wonderful strides 
made In the manufacture of motor tars are tellingly 
deplited Tluso Hirldea ai-n all the more remarkable 
when It la (uuHldired that the Indiietry had to weather 
Ihe WMre flnaiiilel deprt'nslon of 191IH. a period which 
WHH one of the most erlllial In the recent financial 
hlKlory of this country 

r oiiHhb red merely from the standpoint of money, 
Ihii uiiluiunhlle Industry In this country presenU a 
iiMwt wunderfiil HpecUrle The total estlmeted value 
of Huloiiiolilles to ho manufactured In 191U Is 1237,- 
0(10 000 'Whim Ifae Industry was bom In this conntry, 
which was In 1800, the estimated vslne of Ihe machines 
turned nut was only 2107,000 In the brief space of 
twelte yeiirs IlKrefiire, we havt ereated an industry 
whoue aniiiml prodiiit Is lalmd at millions The Inter 
mediate Hingis between 180li and 1910 show a growth 
which Is Hlupi uiloiis The stage from 1890 to 1899 
niorkid an Incrnaso In the total value of nearly a mil 
linn dollars, the aitual value of autnmoblles manufac¬ 
tured In 1899 being 21,89(1,000 Still more remarkable 
Is the development from 1899 to 1903, for the valua 
tinn of the autoiunlille product In this imuutry Increased 
tearly slatetn fold In that time, the actual valua of an 
Comoblles produced In 1003 being 216,000,000 Remark 
able as that Increase undoubtedly was it was olmoat 
'Qualed by the Interval from 1903 to 1907, for In 1907, 
2100,000 000 worth of automobile mat hlnery was msnu 
factured From Ihe year 1907 to 1910 a 100 pur rent 
increase Is to be eiisicted In other words. In these 
three years the mere Increase In value of the automo¬ 
bile Industry will be greater than the lotsl value of 
the Industry In the year 1907 

An Industry which has grown with such startling 
rapidity and whl< h Is valiuwl at so princely a sum, 
aatnrally gives omplnyinent to an army of mechanics, 
all of them skilled men handaomaly paid Thua we 
find that the mere wages iMid for mothanliw In 1910 
will amount to about 2100 000,000 The rliauffenrs 
who drive the many ears which were In use In 1910 
will earn 120,000 000 at the very least In 1910 

TTie number of auluiiioblleg produced Is nothing 
short of BtaRgerlng If all the cars of 1910 were placed 
end to end, they would rc-ach from New York to Plita- 
burg, a distance of 438 76 miles This output of 300,000 
Is tbr(>e times greater than that of 1907, conaldered 
from IhU linear sUuidiioInt, for the aatomoblles of 
1907, had they been placed end tn end, would have 
extended from New York to Ifarrlabnrg, a distance 
of 19106 miles Compared with this, the 13,333 
automobiles ninnufactumd In 1003 seem exceedingly 
small, although os a matter of fart the machines for 
that ytnr, hsd lliiy been plated end to end, would 
have vxteuded from New York tn New Bninswltk, 
N J , a dislance of 39 2fi miles Rren this, small as It 
seems In comparison with the gigantic prodmtlon of 
1910, la hiigi whin we consider tbat between 1806 
and ]8')0 lha 070 automabllas produced In this country 
would have extended only from Now York to Jersey 
City, B distance of 1 46 milea. 

Had all the aulomoblles mode In 1910 bsen converted 
Into a single Inige mat bine, the result would be, ns 
our front iiage Illustration shows, a car which would 
be longer than the steamahlp "fit. raul," moganrlng 
664 feci fnim stem to stem Fven the output of 1899 
had It been thus converted Into a single machine, 
would have been longer than the “BL Paul" The 
tnarhlnea of 1903 similarly considered would have 
been throu-qiurters as long The output of 1896-1899 
Is, of course, vanishingly small In comparison with 
IhU gigantic trans-Atlantic steamer 

Naturally an Industry of such Titanic proportions 
must bo rapllsllxed at millions. On tho whole, It Is 
safe to say that the actual capltallaatlon of the auto¬ 
mobile manufacturers Is about 2260,000,000 The out¬ 
put for 1910 alone will surely exceed 200,000 cars, Itven 
now there are over 160,000 aatomoblles in nae through¬ 
out the country The artusl number of employes In 
the Industry Is 126,000 In motor-car factorlea. with em- 
p)oyee In parte factorlee reaching not lam than 40.- 
OOO, a totel of 166,000 

Hand In band with thla Increase In money value, we 
find ImprovmnenU In mantttortnrlng proceoaea. Five 
yeara ago, where a mah would have paid from 92.000 
to 12,000 for a tonring car, or |6G0 to 91JOO tor n 
mnabont he acaTrely exported to get much In tha way 
of dniabtllty, or If ho did, In the exubenuiee of nn- 
aophlstlcated antlolpallan, he was almost gore to be 
disappointed before he had need the ear many daya. 
When we recorded the antomnbllc runs of thoae days 
In these columns, wa uiually hod to recite n sotIm of 
troubiM of various sorU, ihletly with Urea cartmreters, 
Ignition devlreo, u wall as breaksgei and Imperfect 
tonctlonlng of mlve moohanimns, sbafta, gaarst ebatna. 


steering knacklea, driving agleo, and other vUnl parts. 
Contrasting thla condition with the reaulto of the 
Ulldden Tour of 1900, wa Hud that thirty can took 
part In that ran and finished an ardnena trip of l.MO 
mUes In 16 daya, at an average ipeed of twenty miles 
an hour during the daylight running periods, without 
making a single Involuntary stop That tella the tale 
of the wonderful technical Imtirovementa which have 
been effected In the brief apace of a tew yean It la 
rarely Indeed that repaira are made during runs now¬ 
adays Oeraalonally a brake, a rarburetrr, an Ignition 
system, may have to be adluxted, or a tire may blow 
out, but the cars operate smoothly and truslworlblly 
The Inlroductlou of special grades of steel, alnmln 
Inm, vanadium, and babbitt, all of them endowed with 
definite phyaksl properties peculiarly suited to the 
requirements of automobile manufacture, have won¬ 
derfully Improved the quality of the motor car Nickel 
steel and ehromc-nbkel steel are now used in crank 
shaft!, tronamlsalon ahafu, driving axles, driving and 
differential steer Ing gears, eteevlni IcnucUea, and simi¬ 
lar parts, nianganese-brense, phasphor-bronse, and 
various aluminium alloys find their places In rrank- 
rases gear boxes, steering gear housings, and parti de¬ 
manding great stiffness combined with light weight. 

The automobile Industry is very largely responsible 
for the discovery of tha physical properties of chrome- 
nickel Bieel and vanadium-chrome steel under different 
modes of heat treatment and for the introduction of 
epe< lei toot steels required to Work them, and baa thus 
Indirectly benefited the metallurgical Industry of this 
country As a result of the employment of these new 
Steele In the eliding gear aoti. by way of llluitrallon. 
It la now poMlble to transmit the 40 and 60 horee- 
iKtwcr of tha modern tonring car with amaller and 
lighter gear seta than were uMd In oars of 12, 16 and 
20 bone-power five yoan ego, and that with much 
greater certainty against breakage and the practical 
elimination of the mangling of the enda of the teeth by 
meshing and of wear due to contort under load All 
tills Improvement In quality, plus infinitely moro grace 
la general lines end In comfort to the paasengera, la 
offered to the buyer almost at no advance In coat over 
the ungainly, uncomfortable, and poorly-equipped cam 
of six and seven years ago It Is safe to say that a 
great proiKirllon of the gutomobllea monufaitured In 
lUlO will be low priced can Tbe car that could be 
bought n lew yearn ago by tho man of moderate In¬ 
come required close attontlon Automoblling at that 
time was unquestionably a diversion for the rich. 
Nowadays a man of moderate means can purcboas and 
uoe a car at an expense that la well within Uio bounds 
of reoBon 

In the early days of the automobile industry, tbe 
manufacturer was under the necessity of making all 
his psrlB, to-day the factorlee oetually making even 
76 per i ont of tho parts that they uso are In small pru- 
IMirtlcn to tbe number of praducers It la to these 
changes that the excellence of the meiilum priced euto- 
mnbllo Is largely due There was a time when an as¬ 
sembled car was undoubtedly open to suspicion, for 
however desirous a maker of Its parts might be to do 
good work, he had neither the knowledge nor the farlll 
ties that would make It iiossible These same companies 
nun pocBBSes ennrnioiis plauto. Their designers and 
equipment aru tbe iHN-t obtainable and their products 
embody the latest and best In praclb-e, workmanship, 
and material Assemblers now have nt their command 
parla of a high degree of exeellence, and can buy them 
St prices fur below those charged for the weak and 
faulty product of former yeai4. 

When a moiiufacturcr turns out twenty thousand 
cars H year It Is not only Justlflabls but nereeury tor 
him to invest vxry considerable sums In special nut 
chlncry tf all kinds that for a smaller output would 
be Inadvisable One manufaciurcr has spent 2*0,900 
lor dies to produce a rear axle housing, on s jiroduc- 
tlun of one tbonsand can, the charge against each for 
this would bn 240 With an output of twenty thou¬ 
sand care, however, tbe charge of fs against each la 
little enough for tbe purchaser to pay for bo excellent 
a feature 

A recent development that illuatratee the endeavor 
to reduce manufacturing cceti to the establtobment by 
some of the leading producen of eaeembiing shops nt 
tbe large centers. To these are shipped parts In snlD- 
cleat quantity to build the ears required tor that lo- 
calHy. and os there to no equipment of mnohlne tooU, 
tha expense Is slight Tbs freight rale on nntaeeni- 
bled parts is mueb lower tbau on comptoto can, and 
the saving effected lo time and eanvealenee ae w^ ae 
In money makee tbe system a sattofectory one. 

Vast as the automobile industry la, huge ai to the 
value of lu output It must not be soppoeed that tha 
profito are IlleglUmate. Tt is lato to aay that the 
present-day manufacturer of medlnm-pribad eoM makee 
no more than a legitimate profit One of tha largtgt 
producers eUted recently that hto prefit on a ll.BdO 
car to lees than 1106, surely not saesaeive when one 
coMlders bta snormoui Invaetaent to mthrlal and 


parta, bto really vut aqulpnont oC.Baahto* toOto. and 
hb tabor eapensa 

It has baen said that aay avangs emgto'aar on te 


■Ign a oar to Mil at 96.000, hut that tha giaaWt M 
to asceMary whah tha MlUhg prtoe to to be torn <%8 
91.000 rerkapa that may ocoount lor msm of tha » 
coedingly otoyer derngntitg in the Itnr-prloed can. 

Tha scene of the Industry ban ehlttsd In the yearn 
from 18W to 1910. touch of the early esparinMatlag 
In motor can and early manufiutnrlng was dona in 
Buflklo, Tnrrytown, lUrioa, S J, Bridgeport add 
Hartford. Conn., Pbtladalphl^ Pa., and othar Baatsrn 


made 118,000 of the total production of can tor 1009. 
Four other States adjoining It will produce 78,076 me- 
chlnee at tenet The Kiddle West may thsretora be 
■aid to be the real home at the aatomobito induatry 
at tha present time It otmUoIe not only the earmak- 
tog Industry, but the making of tires, parts, and oncea- 
sorles aa well, a condition which to primarily due to 
tbe induttrlal entsrprtoe of the smaller oommnnittoe of 
the lllddle West who have given land and In every 
way furthered tbe maktog of automobiles. It mnat etoo 
be considered that the makers of automatic machinery 
are very largely eituated In the Weet, for which rea¬ 
son tbe better close of ekllled labor to there to be 
found l.iBatIy, the eblftlng of the Industry from the 
Stoat to the Middle Weet has been caueed to part at 
least by the fact that the raw material Is there pot 
through lU first and second processes, as In the ease of 
rubber, eteol, leather, wood, brass, and the like 
That the Middle West to undoubtedly benefited by 
tbe inOux of automobile manutacturera can be shown 
by the wonderful increase to the population of some of 
the smaller towns The Influx of 2,000 to 6,000 tamlUea 
hu doubled and trebled the populations of such oltics 
ns Flint Mien, and Newoastls Ind , sad greatly en¬ 
hanced the value of real aatnte. Towns which were 
prartlmlly unheard of before tbe automobile entered 
Into our dally life are now thriving renters of In¬ 
dustry Communities with a population of only five 
or sU thousand have their names brought home 
through tho masaxlne adverilelng pages to mllllone 
and mllllone of regdere, simply because they are tbe 
sites of large automobile plants, 


0*«» of VerloMs metliaao of lllnmlutlsa. 

Tbe Frankfurter Zeltnng publlehes the tollowing 
remarkably complete table of the cost of vaHoua 
methode of Illumination 

t Cost of 100 normal («ndte hours. 


Cents 

Washington light 0 238 

Flaming ulertrlo arc 0 361 

Mercury vapor lamp 0 696 

Tncaudescent gus light 0 695 

Inrandeecenl petroleum light . 0 714 

Direct current electric arc 0 042 

Ceram, xirenn and tungsten lamp I 190 

Kerosene burner 1 666 

Osmium lamp 1 786 

Tantalum lamp 1 904 

Inrandesccnt slivihol lamp 1 904 

Alternating (urrent elei trie arc 1 004 

Nemst lamp 2 023 

Bmall are lamps 8142 

Acetylene 2 666 

Carbon filament 8 808 

Argand gas burner 3 808 

Fishtail gas burner 5 960 

Stearin candle 26180 


The Washington lamp to an Inrandsscent lamp 
wbbh bnrna petroleum under pressure 
In compiling this table the following average prloea 
for fneto and electrical energy have been employed 
Kemeene 2 88 cento per pound 

Alcohol 4 S3 cents per pennd 

Blesrln condlee, 16 83 cento per pound 
Oaa , 107 87 rente per thousand cubic feat 

Acetylene . 809 07 cento per thoneand cubic feet 

meotrlo energy 11,90 oenta per kilowatt hour. 


According to plane tormntotod by Raar-Admlral 
Cowtea, chief of the Bureau of BqdlpiMnt of the 
United BtatM navy, and eubmlttad by him to Ooiigraee, 
wlTsteoa apparatus of Urn lotogt typa to to be auppltod 
to all the new veaaeto of tbe navy, toeludlng deatrop- 
ere and all anxtliariea, aa this latter eloM of Taeael 
hie proved very vOlnaUe to eetabltohlM wlretoM 
chains acroH tong ^gtratehei of oiaaa without tha 
ueceMlty of dtoruptlag tho flgbtbig fiNt Aaother 
■bore station to ooatomplated at Dutch Harbor, 
Alakho, to provida wiraisH oomannleatlOB to Bertog 
Baa, oonneettog with the Capo Ntono etatlim, penult- 
ting veMto fMB Hum to l«we« OoUfomU to keep 
In touch with thh woild. Altor the eputoBvlatsd high- 
powered oUttofi In Wbthlagtm hu Inm 'eoBrt*tod tt 
Is hdtoved otoanM otatioiie wOl bo ionuA ni|892|gnr 
to tho fUtotetfig,ptocM> Tho wmt qoMt of United 
Btstee, the PunoiBa faiiil lone. BawoU. and tha 
PhlllpptaeA ^Ith atnttuM at tboga phuM 
wlU ha withfat enU -wkljo u prficdlatily fill wfitfin 
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To tk« Bdltor of the Bouranno AmaioAH 


1 have Jnat read with much Intareet an article in 
your IMUO of February IStb under the caption "A 
Nbrel American Aeroplane.'' 

The tamoplane baa alwayi appealed to me aa beluf 
more eonolateat with the lawi of nature, and therefore 


nal perfMUon, than the biplane. The double or triple 
pUn ea otrlka me aa belnc contrary to the examplee 
oet ua by Nature, the extra planee being a euperllultr 
of which Dame Nature |i rarely, If ever, guilty it 
would be an Ineongmlty tor a bird to be aupplled with 
more than one pair of wlnga, nnleea the duplex or 
triplex wlnga were acrompanlod by a 0iamaae.twln or 
trlpUoate body Aa long aa there la but one body and 
one aonioe of motive and controlling power, a ainglo 
pair of aupporting planea would appear to be all that 
fa naaeaaaiy if the planea are lufllclently extended to 
aupport the body at the opeed normal to the bird Ad¬ 
ditional planee do not inlBclently compeneate by their 
Inereoaod bnoyanoy for the Increaoed weight, nnwleldl- 
neoa, and Inatablllty I therefore pin my faith to the 
monoplane aa likely to afford an additional lUuatratlon 
of the truth of the Darwinian theory of “the aurvivol 
of the ffiioat'' 

Mr Pfltxnar'i dealgn, according to my Ideoa, cornea 
nearer to the Ideal heavleMhanAlr flying machine than 
anything that haa heretofore been brought to my atten¬ 
tion, I win bo greatly mlitaken, and dloappolnted oa 
well. If we do not hear from hit maLhlue ere long aa 
nuDceeafuIly rivaling even the beat of the biplnnea. 

But even Mr Pfltxner'a novel deiign la euscepllble 
of Improvement I cannot help wondering why neither 
be, nor any other aviator oa tar aa I havo been able to 
obaerve, haa adopted wbat I conalder to be a very eeann 
tlal elemont of ataMllty Invariably to be found In the 
make-up of the denlxena of the air t mean the Invari¬ 
able dlapoaltlon of the weight of the body to tho aup- 
portlng planea. Mr Pfltxner oeema to have entirely 
Ignored tbla principle, like all other avlatora, by plac¬ 
ing hla engine and driver'a seat above or on a lovel 
with the aupporting planea. 

Nature, on the contrary auapenda nearly tho entire 
weight of the bird below the level of the wlnga or 
planea, evidently for the exproae purpoee of aecurlng 
aUbllUy During flight, or particularly while soaring, 
the extended wlnga of the buaiard (lo adopt a familiar 
example) era hold In a plane allghtly above the point 
of their juncture with the body, while at the eame time 
the head la lowered and extended forward, ou as to 
bring It down to or beneath the plane of the winipi 
While the bird la sailing In a calm atmosphere, the 
legs and feet are drawn up toward the body, but lot 
a sudden gust of wind atrike under one wing and tend 
to diaplace tho center of gravity, the logs are at once 
oxtended In order to lower the center of gravity, and 
equilibrium Is at once reelorod Thbi aoema to me to 
be a wise provision of Nature worthy of Imitation os 
far oa Is practicable by tho aviator 

With the engine, and naphtha and water Unks, aa 
well os the seat of the aviator, rigidly auapended aa 
far os conveniently pooslble below the planea, the 
weight acta like a pendulum, the plumb-bob of the 
mason, or the ballast of a ship. Its <onstant tendency 
bring to restore the equlllbrluni of Ibo planes the mo¬ 
ment the disturbing force la removed And In making 
a change of direction. It the radius of the turve Is 
abrupt, the tendency of the outer plane to rise on 
account of Its increased speed as compared to the re¬ 
tarded speed of the Inner plane will be measurably 
ceuntoraeted With the weights so dlspoaod, the ex¬ 
tended planea artll aot like a parachute, and In caoe of 


wonld. In conjunction with the naoal downward glide 
of the machine, enable the aviator to alight In an open 
■pace "right side up," without damage to either him- 
■elf or bla aeroplane 

Were Mr Pfltaner to mlse hit planee to the topa of 
the verUoal peats, and lower the engine, tanks, and 
scot to a Isvel with the oxlea of the carriage, be would 
Bnd that much leas sfcUl wonld tm required lo preaerve 
the equilibrium of the machine Poialbly the pro¬ 
peller shaft abould remain on a level with the planea, 
but If lowered Just thr enough to enable the bladee 
to clear the grouad, I apprehend ho would be able to 
make a quicker start The tendency to drive the 
plane upward would assist It In leaving ths ground, 
and. onea afloat, that tendeney, If perolstad la, eonld 
readily be oountencted by the proper use of the to^ 
ward horiaontai rudder, wtthont perceptibly Impeding 
the speod of the flyer 

I wonld suggest another acheme for the raddora. 
lAt than be oonitoeted Wgether, oe they would umuo 
ta nlaoa TOsn the horiaontai rudder la elevated or 


turnedjta the 
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right or left In order to alter the oouree, it would 
hare no Influence on the elevation of the machine. 

I poessM but a snperfletaJ knowledge of aviation, 
and I have no means tor inveottgnUon or experiment, 
but I have been Intensely interested In the science 
ever since the Wrtghte' experlmenU were flret made 
public The above thoughte came to me os I reod and 
pondered the deocrlption of Mr Pfltxner'a novel device 
I make bold to offer them to yon tor publication It 
yon deem them worthy of being embalmed In print. 

Norfolk, Va C H MoClueu. 


THAT TOIIU FnUI. 

To the HSdltor of the Scnirririo Awkucab 
I f your correapondent In the Issue of January 22nd 
will study the following figures, be will plainly see 
that It la Muf Impossible to get 36 sets of 3 out of 1—1C, 
so that no two numbers will be In the same set more 
than once 


1—4—6 
1— 6— 8 
1— 7—10 
1—12—14 
1 — 0—11 
1—13—IB 
1— 2— J 
1— 4— G 
1—6—7 
1 — 0 — # 
1 — 10—11 
1—12—13 
1—IB 


2— 4—10 3— 6—11 

3— B—11 2— 7—13 
2— 6—12 8— 8—13 
2— 7—IS 3— 9—14 
2— »—1C 4— 7—IB 
a— 8—14 8—10—IB 
8— 4— C 4— 8—11 
2—4—6 8—6—6 
2—B—7 1— 8—11 
2— 8—10 3— 8—10 
2- - 0—11 3—12—IG 
2—12—14 3—18—14 
2—11—IB 4— 8—12 
8—4—7 4— 9—13 


4— 8—12 6— 9—13 

4—13—14 6—10—14 

6—6—7 7—8—9 

6— 9—10 7—11—14 

6—14—IB 10—U—13 
B—12—18 K—10—12 
0— 8—16 11—12—IB 
4—10—14 6— S—12 

4—11—16 6—10—1C 

6— 8—14 6—11—14 

6— 0—IB 7— 8—IB 
B—10—12 7— 9—14 

B—11—11 7-10-18 

6— 8—12 7—11—12 


If be will carefully Inspect the SO sets of numbors 
presented by him in ihe name teaue, ho will discover 
that the numbers 4 ai>d 6 arc twice paired, leaving 
only 29 sets without duplicates 
Milwaukee, Wla Lewis Suemiah 


BlBOILOUd TEX “IPASO'’ AED “ ai 881 l 8 inL'' 

To tbe Editor of the Stiwriviu AxEaicAO 
Aa one of your readers, I havo been following with 
Interest tho propoeala put forward by various gentle- 
men regarding tbe reconstructing and rearming of 
tbe different types of pnedreadnougbt battleablps In 
our navy 

In tbe March Cth number of your poper you pub- 
llsbod s letter from Mr W W Bass contcrnlng a 
proposed rebuilding of tho baltleshlpe ''Idaho" and 
‘ Mlealaaippr eo as to make them uearly equal lo tho 
Louisiana'' closo. One of the objertlous put tor 
ward waa tbe Imposalblllty of establishing a tuinib 
gun In a turret built for two 8-lncb Why not avoid 
thle diflli ulty by leaving the eight 8 Inch guns already 
mountod where they are and Ibcn to Increase os much 
as possible the 7-Inch battery below? Tble would 
make those sblps even more similar to the ’‘Ixiulslann ’ 
I do not believe that tbo cutting In two of a battle¬ 
ship would entail very great dlBhulths as a few 
years ago a White Star liner was rut In two and a 
new bow built on the original baring been destroyed 
by an accident A torticdo-boat destroyer of the Brit¬ 
ish uavy also was rebuilt In this manner 
But if It was deemed too expensive to build tbla 
section as proposed, would It not be feasible to sarrl 
floe a few 7 lurb guns and re^-ngtne tbo ships with 
turbines of grimier power thiie attaining the extra 
knot and a half ueceesary to bring them up to tho 
“I^ulsiana'a'' speed standard without tbe coat, time, 
and labor of totally rebuilding them* 

LnovAsn Opotcke 

New York, March 21, 1910 

[The “Idaho" lUid "Mleslsalppl’' are so much shorter 
tbon the "Connecticut' thnt there would bo no room 
for the mounting of additional 7-inch guns It would 
be ueeleOB to Install turbines In these ships without 
Increasing their length snd tbe cost of both rhsngea 
would not be wairsntsd by the advantages of addi 
tlonsl 7 loch gunn and the greater speed secured 
thereby The deflclenrtes in these ships are due to 
the action of Congress In limiting the displacement to 
18.000 tons—En.] 


meatk or Aieuadar Agaaola. 

Prof Alexondor Agassis died on the steamer "Adri- 
Btio" on March 29th, while on hla way to Now York 
Hardly leas famous aa a scientist than bis tatbec, be 
was noted not only as a blotoglst but aa a mining 
engineer financier, teacher and moo of tbe world In 
his life he combined the scUvItlsa of prssldeot of ths 
Calumet and Heela Mining Company nod director of 
the Museum of Comparative Zoology at Harvard, 
founded by ble father Prof Agaaols waa bom In 
Nauebatel In 18Sli and did not come to this country 
until ha was flfleen His early education wsa re¬ 
ceived In Burope. altbcmgh he was graduated from 
Bomrd with the class of 18BB He started out In 
lUs OB a oMl engineer, and did much valuable work 
is aqsMtmtt oa tbe Atlantic Oeodetlc Cooat Survey 
Hb Moib te U|gt Arid agUnlly drew Us gtts&uoa to 


the natural seleiicea. He begaa to collect flabes for 
Us father, and thus was Induced to follow In his 
fitber's tbotstepe. After that his activities were al¬ 
most equally divided between xootogy snd mining 

A study of the copper mines of Punt and Chill led 
him to a aurvey of Isike Titicaca, and also to collect 
Peruvian relics, which are now lodged In the Fsa- 
body Museum at Harvard Five years of his Ufe, from 
1876 to 1881 he spent In deepaea dredging Ills bio- 
logical survey of tbe waters of tbo Quif of Mexico and 
the Caribbean Bea Is ntlll regarded aa classlr 

till oxploltatlon of the (’aiumet and Hetla mines to 
bis proflt secured tho means to gratify hla father's 
ambition, the erection of the great Harvard Museum 
of Comparative Zoology 

Hn made by his pcrslatenco and ability In argu¬ 
ment the development of the Lake fluperlor copper 
territory on Keweenaw Point (and now later traced 
to the mainland) a certainty 


Meath af Ucrawna noedefeepk. 

Oberatleutnant s D llormann MucdelsHk diud re- 
cently With bim there haa passed away one of the 
most ardent advocates of aoro-navigatlon Thanks to 
hla efforts tho Deutsche Veretn fuer Luttichlltahrt In¬ 
cluded In Ita programme meteorological meoiureraenta. 
As a young lieutenant, Hondebeck became a member 
of the Deutsche Vercin lur FIjrdorung dcr Luftsehlf- 
fahrL As a captain he founded In Btrnsburg the 
Oberrbolnlsche VereIn fuor Imftschlffahrt, and pub¬ 
lished its ofllclsl organ, Illustrlrta AuronauUacho MIt 
tellungnn, now the oflhial organ of all the Oerman 
BProiiBiittc sorletlea In 1967 Hondebeck was pr» 
rooted to Oberatleulnanl A year lator ho retired from 
active army service In order to devote his entire time 
to aeronautics He was a mumbvr of tbo Interna¬ 
tional Comuilasion tor Silentiflc Aeronaiitlra and u 
charter meinlHT of tho Intomatlonal roinnilsHlrin of 
Aernnauth Maiw It was only recently that hit founded 
an aero LuttOottenvornln filer Berlin uud Urandon 
burg 


Gali-n CUrk, who died in Oaklaflil Cal. ou Harth 
24th, had been known for tho last half is-iitury to 
niDioet every tourist who has visited the Yoeomlle 
Valley While on a hunting trip In 1867, bo dlscovensl 
the groat rodwood grove nt Mariposa Boon after 
that Clark devoted much of ble tlmo to exploring the 
upper heights of tbe Sierra Nevada Mountains, and 
made known to tho world much of the bc-autloa and 
wonders of tbo big tree grovos and of Yosemlte 


The «Mrrcat gapplesaeat. 

In tlis current Bi pi>ij-mkvt. No 1788. Mr P M'N 
Donnie reviews tho rsccui work which bss been done 
In the electrical reduction of Iron and steel There 
Is much confusion with regard to dyestuffs and the 
colors which Ihoy Impart to tho textile fabric, and 
tills coDfugloa Prof Otto N Witt socks to remove 
Borne very Interesting nnvnilles In toys are deicrlbtid 
and Illustrated LlcuL John C Solely exhaustively 
discusses tho oil Bolds of tbe Quit uf Mexico In 
ou article on ilm Boutb Polo will bo found men 
tlonod the various schomes which have recently 
))een put forth to reach the South poW Prof George 
B Heles admirable conslderatluu of solar vortices 
sod magnetic fields, in which ho reviews bis roeeot 
study of tho sun is eoncludcd Halley s comet la now 
visible to the naked eyo Just before dawn in tbe eeat- 
ern sky. for which reason Mr George F Chambers's 
meet thorough article on this Interesting wanderer Is 
published with peculiar llmpllnoss One of the most 
Important articles In the Bi pi-ij-uent Is Mr Aston's 
account of the recent Olympia aero exhlblllun by far 
<bp bIggoHt of ItB kind which boa ever N-on bald In 
Burope 


Actording to tho Engineering Record Irapravod 
boiler performance has been attained at the Andorson 
station of the Indiana Union Traction Company by 
preventing the leakage of air from the ashpits 
around the ends of tho chain gratus Into the flues. 
This Is BccomplUbed by first fixing a tlmh extra- 
heavy pipe oiroBS tho fornara 8 liicbos from the rear 
of the grate, wUh Its lower surfare 3U, Inchea above 
the top of tbe gmte There Is a span of about 10 
Inchoa between the center of tho pipe and the rear 
Are bon wall, which Is covered with a course of fire¬ 
brick This shelf prnvenis the passage of sir, while 
tbe pipe holds back unconsomed eosl until It bos been 
burned Into ash, which tho crate can carry hack under 
tbe pipe In tbe desired manner Inside tho 4 Inch 
pipe Is one of 1 Inch diameter running from one end 
nearly to the other Cold water le admitted through 
tbe small pipe and flows back through the large one, 
the rate of flow being adjusted so that Its flnsl tem- 
pemlure Is Just under the boiling point Tbe hot 
water Is discharged In a way that permits Its con 
ditton to he Inapeeled, Into a hekder delivering It to 
the hot weU. 



300 

OUR 


Scientific Amtric^ 

SLACOAST DLF 

BY CAPT. a E. CLOKE, U. S. ARMY 


E. N 5 E 5 


Wb« the CMUtItmtm of tho UnllPd Siatw «u 
franiMl (rpatlug a npublUiii firiii or Kovninmont 
lirovlilonH Wirt made fui tli in all ii or military and 
naval rnnii ami fc r th< i xlM ii f Matf truopa for 
Ihu piiriKwe ol r itelllnR < I Invasion 


Owing to tiM ttet that acroaa to our umst forUfloa 
tions Qaa in yean paat been prohibited to the ottl 
anna of Uila country It is not surprlalng how few men 
understand the ntetbod of ilrkng a high powered gun 
or a modem mortar ror this reason the folVowlng da 


duty tor In ease of immlooat attaik the ana riasr 
at tha gnna Tha batUa uommaador than aotttea tho 
flfo oMnnaaden fay talapfaona of tin approMli at tha 
flaot Tha flset wooU pitdiaUy be pteksd up at tea 
or twohn thonsaad ywda At this raaga aU tbs beavy 



1 IM I turn I I 111 Ik U u tl II lypi r IbHH I Jill a a Ui mkiairaiii Ileai uit WlrlMafedmmnpIdlr ThammeiitoliUHrrvoriteiyvtcn whItolliatalwSaiiraBdIidutgaiephanI 
■ I I I rU I Lri I luK luac rid lOPp r nl of MU it«(IB rtfda ru (»MnnI Omi The hUtlas W ww of a bMl ty aluelBlily dtpead* upaa It* lease Sato 

roaitioBH of ill tai hneat at roiuiaaad “ T oad ** fur O-luth dleafpearlag nte. A nngei^ndlag roan. (B' atetlon} 


No better airvlrr loild be tend red to tbi. cuuntiy 
and llure la no wrvlie that ahoul I aj peal ninir l 
thi palrlfltlim iif our State troopa than tbia and 
liarlliularly thu trooiai of thuee Utalia which bordir 
tbn ((NiHl In I di fended Our ntsanlxid State idllltla 
and the \aiioua labor urgaulullona ahotid be at 
tiaited to the aiibject of coaet difinae for the leaaun 
lliat mm In aiih organlrallona are unable to leave 
Ihilr famlllia sod buslaeae Interests and enlist for 
gunerBl sirvlie In time of war If they wen orgai 
Ired us a difi naive torre fur tho pnitiitlon of tbiti 
hiimis agilnai Invoaloo the defeiislvi fnnea of th 
State and roiintry would hi In nsaed by a boVy of 
m n I r a hish ord r i f | ntrl >tl«m and Int UIktu e 
When oni ontimilatee Uii mat imr roast di(eases 
(irtsinly do appear In be an eipcnalve Investment 
For osanipli a tdluib gun inmilet mate about 
Ittr 000 and as then are about am bundled of these 
guna mounted In our eoaat fuita the cost of (he Id 
Inch guna aloni amounts ti fir noouoo On Ihi other 
band we must remimbi r that this sum does not iqual 
the Loet of two Oiisitnoughls It iiiste about fOO) 
every Umo one of tlnse guns Is Hred with an armor 
plening esploelve shill but one of these shells If 
din I ted at the propir palm on a modern batUishtp 
will Inflict liundnds of thuusanda of dollars worth of 
rtnmagi Although ouo submtilni mine charged with 
a hundiid pounds of nitroglyreiine losts about ffOO 
11 may If ixplndid iindirmath a battleiblp send 
many mllllona of dollara to tha botloni of the lea On 
the uth I band ihi life of thi Idlmb guna without 
n rifling Is only about 240 iKtuods that is to aay flr 
Ing one abut every thirty seiands (the time of flie of 
a 12inih iltti) the gun becomes useless after a two 
hour engagement 


Hcilptinii lllueiratid by the different drawings la given 
let ua lonilder the enemy a fleet to have been 
sighted un tho horlxon and headed under full steam In 
■ olumn lormatlon for tho enlrance of a harbor The 
attach Is being made during a late hour of tbi night 
On the dlaeovery of the teodlng ship by the powerful 



Iiowla penltlon llideri 

searcbllghta of the defense the battle comiuoniler dl 
rerta thi sounding or call to arms Within ten 
•oconds every soldier Is at hla atatlon or peat for 


batteries Including mortars are directed on the lead 
Ing ship 1 he probability of hitting her by this meana 
would of lourie be greater than If the Are were dia 
persed All guna attack the aide armor and tnrreta 
of a battleship while the mortars sttaek the decks 
The searehllghta of tho different Are commands aro 
now conciniraled on the leading ship while the battle 
command Itgbts are searoblng for nndlieovered ships 
In order lo Are a modem 12 Inch gun thn following 
data must bi aeeurately determtued 
Ibe eleroUon to be given to the gun (which la a 
direct function of the range) and the amount of di 
Oeetlon to be set on the sight If tin. gun were merely 
set for the range from the tun to the target the 
probability of httUng would be very small The or 
rors that enter Into the range function are oa follows 
1 The auwlersting or retard log component of the 
wind 2 The variation of the height of the gun 
above water level duo to the height of tide Y TRe 
variation of tha resistance offered by the air due to 
Its density 4 The variation of the InlUnl velocity 
of the powder due to temperature or other uunes 
6 The change of the range due to tho speed of tha 
target Theee corrections must be applied to tha range 
with lightning rapidity It la occompllabed by the uae 
of certain mechanical contrlvancee wbdffi are located 
In the varloua Arc umtro) sUUoM ti tte fortreaa 
The deflection comitlon to be eat on the sight is 
tho algebralo anm of the oomponent of the wind the 
drift and the speed of the Urget and It la detsrmin«l 
by means of maobanlcal devloos located In the plot 
tlitg rooms The following then would be the 
method of determining the ranbo and dbOectloa to 
be sent to the guns by telautograph or telephone 
At the slmultaneouB rlnglag of the bell in the primary 
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OUR CIVIL DAY 

ITS ARRIVAL ON AND PROGRL55 AROUND THE EARTH 

BY DANILL ARTHUR 


A fo» KdioratlonH bfiforo oiir rro the "nholo known 
world onij Home uillllou winari’ iiilli-i In ez 
l.iit liiHtpnd .if n.nrly .'(HI iiilllInnH hh wh uow know 
Thai anal <iliHfr\< r and K""Kru|)lii r tlrutoalhoiiM made 
a iiohli iilliiii[il alxiiil JJ‘i II C la draw a map uf Ihe 
•■Warld" ll< (‘ven lim'd limn whhh looked vary like 
imijilltlM Ilf liiillude and iJnliH of longltudn Tbeaa 
lima Hill larh'ily baaid on the aiieed reeurdH uf 
Iran lira and htnte were not vary aLfuralB 
'Jhern win no BUih rrtlnemiula on hla iiiapa aa 
lull rnitliiiiul date llnea or tlnin zoiuai Hla gen* 
iral nuHlmi uf the 'whole world" waa about 90 
dig widi eoat and went by 60 dig long nurib and 
Boiilh It waa all above our wiuaUir. and extended i 
only nlanit a quarter of the way urouiid the earth 4 


a thnught lo U an arm of the Nnrlh- 
whlli Hu loHir I od uf thi Ited flea 
he aoillliirii IliiiU Knowledge of the 
world gn'w very eluwly then, aa woa 
II fail that thi grtal Stralai dn w a 
“World two hundred yeara later 


the northern edgi uf the Medtterraneaii, hut other , 

wlae thnae two maps of two hiindnd yinre airnrl J 

art iiraitliBlIy the aami There la m ry lllilu M 

doubt, however, that Htrabo thought the world to 9. 

hi rouiiil, befoni hi died Iltuii the niiewlly u 

for a date Itne woa fi It even at thia early date y 

Whili the aplierlial larth Idea waa iioMiliig ' 
through IlH hundreda of yeara uf reHiKlaoi-e aonio 
radical obMcrvera atarted It aplimlng on Ita axle 
80 to Biieak. They wore bold men. hut Ihi y (iroved 
their cnao ThIa brought the dale line aa a noiiia* 
ally eluaer tu ua It would aliuoal wem that with 
a flat diak world" etiovirted Into a alalinnary ’ 
globe, and Inter Into a rotating globe thi dnti 
line Idea ahiiuld have auggenleil Itaulf at 
once Vol HO, hiiwiver, for It aiipeam that whou 
Magellan imaaed the Atlantic from the eani he 
imaaed nround fluutli Anurlia irnswid tin I'aittli, 
dlacovered tbe Pblllpplm lalunilM, and wuit home 
nround the lower end of Afrlia tbua eoniplollng a 
trip aruiind lliii world Thbi trip waa made lean than 
four hundred yearn ago, yit when (lie explori m nrrived 
at their homo eoiinlry they were aMtuniHbed lo find 
that thuy tarried a dati. on b<«rd their ahipa whith 
vaa a day earlier than the home dale It woa aooii 
found that no nilalakea were made on the log bouhw 
aa to the lime rtnorda and that the home calendar 
waa lertaloly corrett The cxplaimlton of thia aevni 


to a Mt of qoMtlona sant by tha wrlier. Tka map, 
logvthar with the qiieatlona and tha anawan, wtU 
be found on a recent PaLillt thart iMuad by tha 
Navy Uepartmani To deaeribe iho line, commencing 
at tho northern end. It will be man that tbe lint da- 
flection of practice la to the caal. to give the Up Of 
Hlbcrla the aame date aa tho rest of tbe Ruiolan am- 






Klg 1 -The evolnthm of the Interaailoaal data llai> 

lvl^ Tlwui atter the Hbo pawaei through Bering 
Htralt It Iteera to the weat, croaalng llio true lino of 
1X0 deg and far enough beyond It to take In all of tbe 
Aleutian lalanda to tha Amurkon date, atter whirh It 
lurnH back to 1X0 deg. whore It atays until It iroeaea 
the equator B few degreea, at wblib imlnt It again 
dcflwia eastwardly lo give the Tonga lalanda Ihe 
date of Anatralla The line then returna to the IHOth 
meridtaii and contluuea on that line to the aouth 


1MB. to bring thoM Utoiidn into aoeort with the data 
of the countrlaa aut ot tha Cape of Good Hope. Wheo 
Alaoka woa aoqilrad by tbe United Btataa, the date 
Una wu tranotamd want of that territory or Into 
Baring Strait. Tbeoe two radical nhangaa made Um 
U na of practice leek more like the third diagram In 
Fig 1 Refer to Fig. I, which la Intended to ahow 
tbe entnnoa of time on ear globe The picture 
lUnatratai a moohnlcal delivery of onr civil day, 
month, year, or cantnry by meana of an equa 
tortel tape Let ua Baanine that the enrth la ate* 
tlonary and that thia tape anten and departe 
under tbe date-line rolleri aa ihown. It tbe tape 
k had a apeed of about 1,040 mllea per hour and wraa 
i properly marked In honra, daya, montha, etc.. It 

|n would abow Jnat how our civil day onlen tbe earth 

jj and pragreaaea around It with a conatnnt motion 

/ The lllnalratlon ahowi the front end of the twen 

tieth century aa having completed 18 houn of Ite 
flrat day on earth, leaving only 0 houn of tbe 
ninctoenth century to glide toward tbe lino end 
off, to no one known where Tbe front end of 
January 2nd will have reached the earth’a tlnm 
door to enter It Inat aa December 21at atepa out, 
aa It were Then we have the twentieth century 
all over tho earth with January let reducing Ite 
equatorial width at the rata uf aomo 17 mllea par 

I miuute and January 2nd growing broader at the 
same velocity Thia of conne la aaanmlng that 
time ia entering normally and not by tbe arbi¬ 
trary Intermittent atepa that wo will call the 
twenty four way statlona of our elvll day Thia 
latter ayatem la In auccemful operation In the 
United Btatca and two or three pther leading na 
tlona, China being one of the more recent con 
verte to the hourly aone ayatem • 

Fig 2 ahowa the earth with the hourly time 
belU or xonee outlined from pole to Tbe 

llnea drawn are 15 dog. apart and rep^pjl^ the 
boundary lines of theee aonea and ^ their 
centera. Fig 4 la the aame eaMpile aa 
viewed from tho north alar In Up lllua- 
tratlona tbe United Btotea are oafUned In 
apprezimatcly the correct location, no in to ahow tbe 
Ibeoretlcal boundary llnea of Ibe hourly aonea aa 
applied to that country Now In Uimo two Uluaira- 
tIODS let ua aaaume fbat the ayatem baa been adopted 
In all parti of the world Commencing wllh Iho prime 
meridian at Qreenwii b aa tbo center of a zone hounded 
by llnea 7Vj deg enat and deg weat, the comple¬ 
tion of auih B aet of llnea would give ua Juat what la 
diawn and what our Itnlled Btatea are actually ualng 
in theory To tlluatret') mechanically the delivery of 
timo on tbia plan, our equatorial tape la Intermittent 



Klg. I. Flff. 8. n«. 4. 

Haw the twMtietti centmrjr w« Hband In-a meiihulMl pnnlleL 
ova (htu oat— m AaaiTAi oa aib yaooaai ABovas na lAan. 


Ing Impnealbtllty waa Boon tortheemliig. and our date 
line waa burn lu fact 

Aa no one wanted lh« Use near hla homo or coun 
try. It waa put In the meet out of-tbe-way place poaal 
Ue, where It atlll itayH The IXOtb degree meridian la 
In theory where cacb new ilvll day la born, but In 
practice It hag never b<>en etrhtly adhered to Fig 1 
diagram 4, ahowH Ita iiMHllon with the deflectlona of 
pincilo on IIh'5 now i xIhI oii I lie nffli Ini map at Waab- 
lioiliin ThlB map wue niadi hy the Hydrographic 
uiflce uf the Culled Staua to llluetrete im repUea 


practice at the preaant time, bnt la former geseratloaa 
the dalleotlona were conalderohly greater, aa for ez- 
ampte tha one ahown In the oecond dlapui of Vlg. 1 
In thU date Itne Aloaka waa tekan into the dgy of 
Ruaala, to which empire It formerly belonged. The 
line then took a weaterly aweep of tbonaonda of mllea 
to taka the Philippine lalanda nnder tbe date U writ 
ten In Spain Thia latter wide deflection WM afteP 
ward tume«l back or corrected by tbe action of the 
anvemor Oenoml of the PhIlippInee wboi he decreed 
that Docember 11*1, 1844, be rerimsed u Junnry lit, 


In Ite action, that le to ity. It Jnmpn l,M0 mllee and 
then atanda ettn tor an honr, whldh meana that on the 
twenty-toBTth Jntnp on any day of a given name, that 

_ (Oenrinned on pace m) _ 

• Haca wiWm Ihw «4Mt n hat cane te ay acMw that OhM aflhMb 

ABnWahMalvwifltiloaldMwUsawia IT aUaBlia alMia of ValM 
wmMaiMh.an)(taiM«tfadaiMlwMevw nateMaiWBi 

aonaipIkM aylrlactgMetllin<A.M aa a gbia Aw aHHagtl 
addolaht. TklHaHaiailiMlbwT<B*aKyar«iaMben«,«.0„MV 

wku w witowtettokwlitomto^MSto niteef ■T*f * w*» * 
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PlctQMd In thn nccomptuyinc engravliic li an |n- 
tanatini form of pump, tliat may be uied for Inflat- 
InS an automobile tire. Tbe device la arraii«ed to be 
operated by the automobile Itaolf It conalaU of a 
baae A, on which la mounted a Jack uaed to ralK an 
antomohUe axle ao (hat the wheel will clear the 
ground Tbe baae A (mniea a dhoe B, which la de- 
algned to aaalat In poaltlonlng the automobile wheel 
with reapeot to the pumping device before the iack 
la operated to raiae It The pump la Indicated at 0. 
and li mounted to rock on a bolt Z> The pump pin- 
ton K la connected to the automobile wheel by a de¬ 
vice ahown clearly la the aroaaeectional view (Fig. 



S) A alottod plate F la provided with troth adapted 
to engage elmllar teeth on a alotted plate 0 The 
plate 0 li provided with a crauk pin, to which the 
platou rod f la connected The plate 0 la provided 
with an apertured extenalon, adapted to fit over the 
■xlc of the automobile wheel The plate F la attathed 
to one of the eiiokoe of the wheel by moaua of a hook 
H whilo a pair of hinged braces J are uied to con 
nect It with two more epokes of the wheel In this 
way a rigid connection with the wheel li ancured 
By luoacning tbe thumb nut ou the hook II the plate 
F mar be moved up or doe n on plate (7 ou aa to adluat 
tbe parte to wheela of different Hlses. Tbe dlatance 
from tbe crank pin to the center of the wheel how¬ 
ever, la fixed In uae the automobile engine la op¬ 
erated to rotate the wheel, nnd thia action carrlea the 
Platon up and down In a rylindvr, tbe latter nuking 
bock and forth to accommodate Itaclf to tbe lateral 
throw of tbo crank pin A flexible tube connect tbo 
pump with tbe tiro that la to be Inflated Dy thIa ar¬ 
rangement a tire may be Inflated very rapidly, and 
the inflation carried to a further degree than le poa- 
lible by the manual operation Dy ueing a speed at 
tarhment of any of the welt-known typoa, tbe burst 
Ing of llroa due to exreealve proeaure may bo avoided 
This Inventor of thia automobile pump la Dr KIcbard 
A. Ooetb of Ban Antonio, Texas. 


OOUIOTIO* BOX FOB KAIL OHVTXfl. 

CktllecUon boxas at tbe termini of mall rbutea are 
frequently filled to aurta an exleut before the mall la 
removed that when the collection le made (he mall 
tumbles oat of the box on opening the box door and 
falls to the floor In spite of every precaution taken by 
tbe colleetor To better this bbtheraome condition a 
box baa recently been devised which la provided with 
a platform having foldable aide walla that permit tbe 
platform to swing downward when tbe door of tbo 
boot la opened and aarve to preynnt the null matter 
from falling from the box. The oonatracUon of thia 



Sci9ntiHc American 

box la clearly shown In the accompanying engraving 
KIg 1 shows the box door open with tbe platform A 
Bwnng down horiaontally Tbe platform U provided 
with two aide waU platee B rigidly secured thereto 
and a lerlea of sector shaped platee a Near the for¬ 
ward edge of each of the plates B and C la a groove 
D adapted to receive a pin mounted on the adjkoent 
plate, while at Ute opposite enda tbe platoe of eedB 
aide wall are mounted on a common hinge pin This 
perralU the aide walla to cloeo up somewhat attur the 
manner of a fan to the position Indicated In Fig 2 
The Innermoet set tor C Is provided with a Ing B, which 
engages n Up formed at the top of the box and limits 
the outward awing of the platform A To prevent the 
letters from dropping between the sector plates the lop 
of the box la provided with two guards F which ex¬ 
tend below the upper edge of the plates In use when 
the platform la lowered the letten In tbe box will tum¬ 
ble out through the door opening and win be caught 
by the platform and aldo walls The Inventor of this 
collection box for mall chntea U Mr R B) Edwards, 
care of T J Kelly, 28 South Blovonth Street, Lincoln, 
Neb. 


A XXV aonxDixs ioaxs fox ruxoa. 

The soul of a piano la Its sounding board That 
sounding board Is comiiosed of wood carefully selected 
and carefully seasoned, so that It will remain constant 
In quality for the many yean during which a piano 
la used. It la arched or crowned against the prcH- 
sure of the striugs go that the strings and the iwxind 
Ing board may vibrate In harmony As the piano 
ages the sounding board flattens. In an upright 
piano this flattening Is nicomiianled by ‘buckling 
back” or cracking Tbe result Is that bard mutalllc 
ao-talled "tin lamuy, tone ao iharnrtertetlr of old 
plenoa It la obvious that If some means wen- pro¬ 
vided for permanently arching the sounding hoard 
against tho preosiirc of the Hirings, tho piano ought 
to malntalu Its tone fur yearn without any tendeiuy 
of the sounding board to sag 

Tbe attempt has b«n made frequently Bomi> hul- 
CCB8 has been attained in grand ptanoe by the em 
ployment of tunHion rods radiating from a center hub 
to the aoundlug board rim, but ao far as wo are aware 
no one has ever en<-reaafully equipped tbe npriglil 
Plano with a sounding board so ronstrucled that It 
would nut l<iae Its arch la time A eoundtng board 
of tbU tyi>« wbt<h boa been succeSHfully applied to 
an upright piano baa recently been Invontod by Mr 
Frank » 1/nig of Loa Angeles Cal and Is Ulus 
trnted la tbe accompanying engraving 

Whut Mr I.ong has done can beat be understood 



Txxnox OXTIOX TOl PIAXO lODXXIXO BOABOI 


when we consider tbe true function of the sounding 
tioard of a piano Tho sounding board servos to sus¬ 
tain and amplify tbe tone pruduced when a hammer 
•trikes the strlnis. Mr Long baa Increased the tone 
sustaining and amplifying quality of tbe sounding 
board by flexible reinforcing means Interposed be¬ 
tween the sounding board and the sounding board 
frame, thus eqaalltlug the flexlbtuty of the sounding 
board and at the same time maintaining Its relation 
to tbe sounding board frame, go that tbe greatest pos¬ 
sible vttallty of the sounding hoard Is Insured From 
the accompanying llluatmtion, which shows the front 
of an upright piano with Mr Long’s sounding board 
In position, it will be bhoerved that the edge of tbe 
sounding board la subiected to pressure from strew 
posts Interposud between tbe eclge of the sounding 
board and the heavy back frame The pressure Is ex 
sited In such a mauner as to cause refloctioo and 
condenoatlon of loiiiid waves In accordance with the 
prlnclplen suggested by Helmboltx In his work on 
' Sensation of Bound ” Besides creating this reflect 
Ing eXect, tbe preisure post aervua the additional pur 
poae of maintaining tbe crowned sonndlng board In 
Its orlglnsl form The back frame snpporting the 
■oondlng board Is reinforced by diagonal tension rods 
plaoad neroas each comer, oa sbown In tha lUuatratlon 
The edge of tbe aonndlns board Is rabbeted and 
glued into a oonUnaooa laminated rim bnllt ap of 
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exoeadingly atrang constrnctlon, which, however, la 
BUflIclently flexible to yield under tbo prassuro paste, 
with a view to equaling tbe outward pressure on tbe 
sounding board resultlDg from the stretching of the 
strings over tbe surface By the use of screw proa- 
surs-posts, any shrinkage or expansion of the sound¬ 
ing board and tbe nm can readily l>e equalised so as 
to preserve tbe tone and even (n amplify It Iho 
arrangement Is such that a proper reflection of the 
vibrations of the sounding board Is ‘obtained, aa the 
Strain on the sounding board by the strings Is oqual- 
Ued to roflect the tone 

As a result of this new combination of sounding 
hoard rim and pressure jiosls a small upright piano 
can produce a tone which Is comparable with that of 
a small grand jilanci, and tho full round tone of the 
new upright plauo Is preserved because Ibo sound¬ 
ing board Is maintained la Its original arcbod posi¬ 
tion 


19UOATIOXAL APFUAXOSB FOX OIlPLaTlXa OBJXm, 

In the Instruptlon of projection mccImulcAl draw¬ 
ing, descrlptlvo gcjomotry, ilc. It Is Important to be 



able to show students a skelptoii model of an object, 
large enough to be seen by an entire class, and which 
will show front and side i.luvatluna ns well ate plan and 
ImUIoiu views, lloretofore this has bc’ou done* by using 
a glass box wlthlu which the objsit wns placed, or by 
using wire Bcreeim tor I he sides of it tmx, whltU iKr 
muted (be leather to ilialkmark the outlluc of tbe 
uliiect Au Improvement on this system Is offered by 
the Invention lllustnUed hi>rt>wUh It ronslsla of a 
stand provided with axes that hate automatic stops 
at quarter revolutions to arrest thi> model In various 
positions The apparatus comprises a vertical shaft A, 
on whlth Is mounted a table B that tarries a suiniorl r, 
provided witb a pair of upwardly i xteiiding arms Tbe 
support r has In Its lower fm e four n'cesses adapted 
to receive a spring pressed stop pin B The ret esses 
are pesllloned at quarter n volutions nf the support. 
Moiinteil In tilt arms of Me support Is a shaft on which 
are secured the square bleaks F, and F The block 
B Is formed with fciiir i-i-c-isihh aclaplid lo receive the 
pin 0 Tho bleaks are iidapUd lo receive a clamp 
11 that rarrlc-H the display stand J Model K Is shown 
eupiwrti'd on the stand I'lic clleplay stand may be 
moted about on thrcti axes which are tUtnd with inefex 
wheels HO as to Inrilm or turn the modc'l about to any 
desired angle The Intcnior of this oducatlonal appM 
ance who Is hV Hermnnn nunstcln of 2014 Mohawk 
Htrec-t Chlcagn, 111 Informs us that he has usc-d this 
display apiiaratUB c flee lively In bis own classes 


IXFIOTU DlTiOHAhU WIXSOW TEXTILATOX 

The vonlllator which Is llliiHtraled In Ihu nemm 
panylng engraving may be delai liably sc-eured to tbe 
window rasing so that the window may bo oisined a 
short distance to permit the entrance and oscapu of 
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nir H iirtbprmore, tba TentlUtor U prorMod witli ui 
uuliiinuili ilBiniMr, which bcIh to prewnt the entrance 
of iimmimllr eirnng rurrenta of ntr and la fitted with 
a bufllc whhh MrvAH to keep out rain or anow The 
laHlnR Ilf the ventilator, aa Indicated at it, la quadrant 
Hha|H-d III iHHtloD, and la fitted Into a bratkol at each 
I'nd H-riircd to the window naaInR. The lower 
eilRV Ilf the iiulnR la provided at D with a lip that 
engaRCM (he hIII of the window Kitendlni; Icngthwlae 
of the venlllBlor la a liar which la formed of sheet 
nielnl l>ent Imik uiwn llaelf to form a holder for two 
inukliiR atrlpH /> and K which extend In opiwalta 
dlnitliiiiH riio paiklnK atrip la adapted to fit 
SKniMMt I III auHli of the window, while the other atrip 
Ml rvi'H HH a liiilTer for the damper At the oppoalte aide 
of iHHliiK till n Id a verlli'nl (Xtenalnn F which aervea 
iiH .1 haini The acroon rf atretchea from the haae of 
tlilH I xli nalun to the bar C, and aervea to keep nut 
fon Ikh IkhIIi-h that may la- drawn Into the ventilator 
hy I hi hlaat of nlr Tim dam|mr la Indicated at H, and 
I onelalH of a plate bent bai k niion Itaelf at J to form 
a nlnfonlng liar while the Inner end K la weighted 
HO that ihe iliimiHr will iiornially come tn a balance nn 
Ihi' uxIm /, Will II (he nliidnw la ralaed the damper 
HwliiKH III till tinriviiiitiil pnaltlnn aa Indliated, but If 
a NiriinK draft litnaa thmiiRh the ventttator It will 
Hirlki till iiiiikr alili of I lie Inner part of the damper, 
lirilna It up iiiitll If till wind la Btrong enough, It 
Hirlkia Ihe hiilfi r E Wlun the window Is iloaed It 
lioaltlvely i loai a the dniniuT by hearing against tho 
outer aeilloli // Tin liraikila on which the casing U 
mniiiiied are ixtenallile So as to permit of using a 
ataiidaril length of vi iitllatur with window! of difftrr 
enl alxi Eaili braikit Is formed with a siirlng ex 
lenalon A, prnvidid with a liig whli h la adapted to 
eiignge a atop pin on Llie window aanh, and prevent 
Ihe window froni hi Ing ralaed ton high Hhould It bo 
dealrud lo ralae the window further It la a simple 
ninltcr in withdraw tin aprlng latih *f Tlie Inventor 
of tills vnntllatur Is Rotla M Hill earo of the Economy 
Vonlllating Co Metroimlltaii Tower, Now V'tirk. 


TnOlIIO HAOHUfl. 

The mnihine phtured hircwlth Is deslgnud tn lut 
cyllndrlial lenoua nn thu end of a wooden slat, particu 
larly for use In window hlliids. Window blind slaU 



usually are provided with a single central tonon, but 
there Is another type In which two tonona are nscM, 
and RODii tliiiuH the slat la provided with throe tenons. 
The mai blue la dealgned lo form any of theae types of 
slata. U eonslata of a baiw A provided with a central 
bracket R fomii'd with two biaringa V tn which la 
mounted an arbor abaft. The nrbor abaft Is provlAod 
with a pulley l> bolwn n the bearlnga, and may be 
fitted with tools, such as shown at F and O which de- 
IHUid for till Ir form upon the naliirc of the work wblc^i 
they are lo do Opposite eaib end of tho arbor abaft 
Is H iH'di'Hlal II filled with a hi>ad J In our lllustro- 
Hon (he In ad la broken away at the left hand side of 
the maihine to reveal the Interior eonslructlon A 
I roaaaia 1 Innal view of Ihe head Is also shown In Fig 
H The head la formed with an Interior web K, and 
the web la formed with a pair of channnla that Intsnect 
ni ihi center of the bead At tho upper ond of the 
tirllcal cliaiiiiel and at one end of the hortiontal 
< hniiiK I la s aiirlng such as show n in Fig. 1, which may 
1)0 ndJuKlnil hv means of the scrowi f; and If, to 
la<nr HgaliiHi the a ork whli h la placed In the alM. U 
will he undi raioiKl ihat the head J U revoluble within 
the iwdcstnl // Tim pedestal It eonnected to the haae 
A by means of a pair of Imlta which pasa throng alota 
In the liaac plate thus iiirmlillng of a lateral ad]nab 
mvnt III list 0 slat la Inserted In one of tho ohannela 
tn Ihe well K, and the end of iho niat la brought Into 
coiitmt with one of the (Utters on the arbor shaft Tho 
pedestal la adjuated laterally so that tho center of the 
slat Is out of alignment with tho axis of the tool 
and then when the slal Is fed agalnat the tool and 
the haad J ti rovolved a olrcular tonon win bo hut in 
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tho end of tho ilat If a Urge tool la uaod all thh wood 
wlU bo cut away oxeopt a alnglo tenon, bat If a 
smaller tool Is need a central tonon may bo ent, (oaring 
enough wood praJocUng at each end of tho alat to form 
two more tonona. In thia way a alat with throe taaeoa 
can be formed, and by pnqwrly cbooalng the slM Of 
tho tool and laterally adjuatlng the pedeotal tho alat 
may bo formed with two tenons. Tho Inventor of thla 
aUt tonontng machine la Mr Joed OJanguren, Oalada 
del Monte, No 356, Havana Cuba. 


IMPBOm JAOX BLOOZ 

When the journal bearlnffi or braasea of a railroad 


« OB thoir reopootlra shafU, and ,arg hoMfid *oa 
mm gopaxaton If In noh a rpaanor as ho pimat,' 
Ml aom okutiag thonoa, yot loarlag tbo|a liao dor 
fnta with tho shaft whoMfor It nay ho aoooanip 
t tkoQ to dh no to rtag the boivnaglaf moohgiiliai' 
ho Otar whad L lo provided with toeth on Ita p«ti 


phery, whloh tooth ore adopted to aagago roda praleehi 
tag from tho otar whed V, whonaver the oUr whed 
L ia rolaaoad by tho aiiglo trlppar JK The tooth id 
the Otar whad L engage a dido 0, oeaaeotad with a 
rotractUo aprlagMatroUad clapper PQ, which ringo 



I ar become worn It la necooaary to lift the Joumala by 
moans of jacks so that the braaoee may be removed 
from the car axle, and be roplaned with now onoe 
When oporatlng tho jack It sometimes happens that 
the car wheel la lifted with the journal and derailed 
The purpose at the invention Illustrated In tho ae- 
companyliig engraving la tn provldo a dovice whloh 
will hold the wheel down while the loumal la being 
lifted, and form a level anrface for the jack to real 
mion The jack block Is preferably made of mallimble 
cast Iron or ateci, and la eonatmeled In the form of a 
grating with the edges acalloped ur corrugaled so as 
to Inauro light- 
nesa without un 
duly wemkenlng 
the ituctnre Xt 
ooe end tho 
block lo proTld 
ed with an ex 
tenalon B, to^ 
mlnattng In a 
loo (7, whloh Is 


over the rim of 
the car wheel. 
The jack block 
Is rested on one 
of the sills of 
the ties of the 
rallmad, and tfie 
jack Is seated on 
the upper face 
of the block. 





^ur 


tension R When 

the Journal la Jacked up the toe serves to hold the 
wheel to the rail, relieving the upper journal bearing 
of the weight of the car and pennltllng the wedge 
and brasses lo be removed For convenience In carry¬ 
ing the block about a handle D la arranged at each 
side of the body of the block, the location being such 
that the block la bslaucod when lifted The Invonlor 
of this jock block Is hV James Allen Gray of Ccrar 
d'Alene, Idaho. 


One of the pioneer Inventors of tho autoroatio piano 
player, Mr John MvTammaay of New York dty, has 
devlKd a syitem of ringing chimes of bells hy pe^ 
fomtod paper music sheets, such ss are employed In 
plnno-playlng raechanlama. Mr MoTnmmany'S admaw 
WM etolTod aa iiart of a hnge memorial to bo orootod 
to the memory of the men who foil In the civil war 
The memorial aasumed the form of a monnmant In 
which each Stale waa to plaoa two hello. To rfag so 
extenotvo a chime by hud would obvtOMly bo a tatt 
invoivlDB lupcrhumu mnaoular power, Bvea the 
preoent mechulcal ud olootrieal 


the bell R Tho Mveral ahafta lllnatratad are geared 
together In inch a muner ae to cMse the several 
parts to cooperate In definite order 
A tooth of the wheel D hAVlng entered a groove of 
the feed roll O through a perforation In the mnale 
sheet A, the wheel f> turns on Its shaft. In so doing 
It engages the dog E, which In turn through the can- 
nectlng roda F and H trips the ugle tripper JJC, thus 
releaalng the secondary itar wheel L, which, by the 
friction of Its shaft, rotates into ongngement with the 
slide 0, thereby pulling the illde down ud wlthdmw- 
Ing the clappur from the bell When tho allda la rw 
leased by the teeth of the star wheel L, the retracs 
tile spring of the clapper la released, so that the clap¬ 
per deala Ite stroke and rings the bell as the parts 
return to their normal poslUona The wheel /> atnid- 
dlea the teed roll, ud la prevented from rotating ex¬ 
cept when one of Its teotb Bta Into a perforation of 



the sheet ud Into the greeted roll, which turns the 
primary star wheel one degree. 

Tho playing of the bolls ou bo gOvanod by olock 
mochonlsm, so aa to strike the qnartoro ud tho hOaro 
ud to play alra at atatad Intorvata. 


X new form of laatmry latemiptar has roemtly 
beta Invented in wUefi thoro are atf molptoontlat 
parts, but the latompUeu are prodnoad by a rlpi^ 
formed ia n striam of ajmenvy Tho nuseayy io eon- 
tAlned In a rovolTlai Owasl within whloh a eoataot 


McTammuy dcvload the very Ingenion syotem whkh 
lo here Illustrated ' 

The perforated mnsle sheet A lo guMod by n rtdl ff, 
and paaaea over a grooved mil 0 The plas of A driv¬ 
ing wheel D are adapted to engage tho porflmUou of 
the music sheet A 'The pin whool B lo opfliaUvoIy 
connected by menna of n dog B, a oaaaoetlac rod F, 
o rook shaft 0, a coaaoettag tad B, sad an aagit trip¬ 
per JB, with a prtmsnr stgR.Fhart ,4. o^ 


tores to the laaor pOrlphary of tho voMA. At aao 
iMriat the stnagi of moreary ia oUlgsd to pnsi ovgp g 
dofoetw, prodaetag a ripple or wav^ aad tho eoataot 
piece dips Into the maroaiy strohia at tUa potoi^ ii 
It rovolTM with t& Tsssri, Tho ftagaufir ttf till tlk 


rsvdvo slowly la Um oame diroedtoi as OW wasoLto 
MTOtrtaB or la thh 
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It is E^aisy to make adv^iisiiig 

claims for cars; but to make cars that will make good 
the claims is hard. 

We ask automobile buyers to do this: After the 
advertisements have attracted your attention, then in 
feimess to yourselves and all the manufacturers, com¬ 
pare the cars point by point That is all we ask. 

There are Chalmers dealers in all parts of the United States—more 
than 200 of them. We suggest that you get in touch with the one nearest 
to you at once. Let us send you his name if you do not know him. 

Qtalmers “30” $1500 

Judged by price alone you might as well buy some other 
car as a Chalmers: $1500 is sim^y S1500--no more in one 
bank than in another^ no more in bills than in coin, no more 
in your pocket than in another man's. 

It is only when you begin trying to buy something with 
your money that the sense of value enters your mind. 

Your |$1500 is worth more than another man's $1500, if — 

at all, only because you are able to buy more with yours than 
he can buy with his. 

Wc believe that when you buy a Chalmers “30” your 
$1500 becomes worth more than $1500 invested in any other 
car. Careful investigation will convince you of this fact. 

Please remember you are not buying a price or an adver¬ 
tisement i you are buying a car. Thcrwore emunine the car 
on its merits. 

If you investigate thoroughly a Chalmers will be your 
first choice, if you are able to get a delivery in your territory. 





all the power one can want, the quality to endure, bcau^ 
of line and luxurious finish. Seats for seven if desired. 
Catalogue “R** on request 


Oialmers Motor Company 

Liccn—d under Selden Petent 

Detroit, Mich., U. S. A. 




Cbtibmn "SV Towing Car and Roadstar, $1800 
Phny Tmmmu, $1600 Mdo Drive Coapo, $2100 Lfanowina, $2780 
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(OsNchtM fttm PH* jotf.) 
mUvi, nai tiia vlgUaBtr win ta a 


• pate sot) 

partlnilar dar rtan on the world (Um| 
antlt* world) (or an eaaet hour 

OB tiaea tba front end of tha twan-j 
tieth caatnrr br tUa imtem of prafioM. 
Wo again ahow It aa baring readied lta| 
ei^taantb hoar on aarth aa In the (oi 
lllmtratloii. That la to ear. It hul 
reached tha Mth jnerldlan weat of Orean> 
wlch, or central tine, hot aa oantral 
time eorara IB deg. of longltada wej 
have aent tha head and of ear century 
to BTVft deg. went, making It arrive there 
half an hoar too aoon Wa then compel | 
It to atar there until It la a half 
lata. Than It tekee another Jam 
mountain time, which londa the lit of 
Jannarr. 1»00. at tha lllVi deg. W 
ridlan, and no on. By adhering atriotir 
to the ayatam, let na no^e what happena 
whan Jannarr lat reachaa 180 deg. 0(| 
courae It moat cover the IMeg. lone, 
tha eenter of which la 180 dag. thaa tiana- 
tarring the “Intamatlonal data line’ 
17l\^ deg. aaat of prime The theoretical 
data Una la tberebr moved 7)4 deg 
ahead of tha ISOdeg true Una. 

Before proceeding with oar atamliia-| 
tion of the ragged edge of time, which 
local convenience demanda on the 
lonea or way atatlona let ui glance hock 
at the flrat diagram of Fig 1 and look 
the thaoreUcal Una where our civil day 
entori, then at the farmer prac¬ 
tice In regard to Alaaka and the Philip- 
pinea, then at tha line where theoe two 
countrlea changed placaa, na It were, and 
IlnaUy at tha line of practice aa now In 
uae (1810). The deflacUona of practice 
which appear on thia terminal atatlon of 
time alao appear In a conitantly chang¬ 
ing and more exaggarated form on the 
way atatlona (hoar aonaa) Wa have no- 
Uced how Irregnlar the front end of tha 
twentieth century waa when It entered 
the earth Now refer to Flga. S and 4 
and aae what hapi'ened to It when It 
prograoeed around the earth aa far oa 
New York city, that la to nay when It 
reached 76 deg wait (the eoatem Ume 
none) The dotted outline of the tTnltad 
Btataa enablea aa to aoe that Palm Beach, 
htorlda, ahould be "ringing In" the new 
year and century In unieon with New 
York city Not ao Palm Beach 1» aUll 
on the nineteenth century calendar, and 
will be for another hour The beach doeaj 
not belong there, but on the railway 
manogem voted It Into central time In 
1888, It la ati’ held there by ateel ralla 
Juat aa rigidly aa the Tonga lalanda are 
put In “today” by tho atcamihlp llnea 
when they really belong In "yeeterday," 
and an the more weoterly membem of 
the Alentlan lalanda are kept In “today” 
when they ahould be In "tomorrow” 

I onoa referred to theoe aone llnea to a 
friend aa Imaginary “Imaginary" eald 
he, ”t win never forget the time I pooeed 
over one when going to California from 
Now York My appeUto wan vanning a 
bit ahead of time, and I waa fanpat; 
waiting for the dining car to open ap at 
twelve noon, aa the Ume table aald It 
would. Tha porter entered my car 
Inoteod of the mualcal nonndi of llrat call 


egaterty deflection (ram the Padfle none. 
T%e pmtor wonld have then oaUed, “Set 


To pereena who have not looked oloealy 


A that oomea to their llpa la, 

git keep the data line ohd Moe unaai 

IB PtadUe* ■■ Ban Mi In thrary tl 


{(MndlBdad on page joi) 


© 

There must be a mighty 
solid bans for the phenomenal 
success that has f(mowed 
the E-M-F G>inpany 
from the very first 

No other Automobile Concern 
ever has emoyed 
the tremendous success 
this one has. 

The whole world knows and 
all the world is talking about 
the Company and its cars, 
constantly. There must be 
a reason and it must be 
a good one. Evra 
competitors admit that! 

Eversrwhere, E-M-F **30” is 
first choice of that class 
of buyers who wimt all that 
can he had of efficiency, 
power, durability and 
degance and comfort at a 
price under $2,000. 

TE-M-F **30’" sells for $1,250 
nd^ equipped with five lamps, 
generator, nom and magneto.) 

The farther you s^k for 
the reason for this greater 
popularity—for the wlendid 
reputation achieved by 
this car in so diort a tim& 
the more does it appear that 
aft«r all, the car 
itself is the real reason. 

Ten thousand people are daily 
engaged in sdung E-M-F 
**30” cars-dargest sales force 
and the cheapest—for 
they all work for love. 

Th^ are satisBed ownm. 



Hie E-M-F Co., 


IfitM/fStO VMDMM MELOEN PATENT 
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CROBET I 

Swiss Files! 



The Easiest Car to Operate ^^r,.orig 

J - . T J. -T- „ . . . . MOTWBMMIOOIIWIOAW ■ 

YUU uill not only hiid the 1 H C auto buggy the cutest to drive, but it » Mnrwfr ikniopiunc r«»r HH 

* so simple and easy to operate that your family can use ft with perfect |H 

ufety On pleasure trips anywhere, over all roads, up hill, through sand arM./waMiM ■ 

and mud, the I H C gels there and back quickly, ufely and surely siM»naMJnia.,4i.iirmmtT nr usj 

The I H C Auto Buggy Incogy ra t e^ 

will travel any road at 1 to 20 miles an hour The large wheels protect 

you from jars when going over rocks, clods and bumps. The solid rubber fos mu iicanvvsr or ^airo wA. raa«« 
tires make punctures and “blow-outs” impossible . 11 '^ 

For business or pleasure it is the most sensible, semcable vehicle 

T he InteriMiiiiiidl auto wagon hu the same engme conitructiun as the-—-- — 

auto buggy It will meet your requirements for a light deliver}’ wagon 
The full elliptic springs (36 inches long by If inches wide) and the long 
wheel base make it easy running and give it a stylish appearance See an 
International agent or wnte to us direct for further infurmauon 
INTERNATIONAL HARVESTER COMPANY OF AMERICA CHICAGO USA 
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liitf i^ntilo. Will tH riinilnlMxl u|tiiik appllrauuii 
Tlitnill tiy 'ir inrmi y unitr ur by \ 


I mull iiuiiulurly knuwii a Woilila Fair (o 
iilfbrali tli(< o|a>nliiR ut tin I’aiiamR Canal in 
I'lin If tha jiroinoti ra nf Hip fair iiri ulIlInK in iiruflt 
hy thp InaannH of forim r I'xiinHltliiiiH llipir pfrnrla will 
bo illrprtod In niakliiR tlio ioiiiIiik fair iioiabU not 
for morr bulk niirt aria bul fur lla <iiiii|ia(i iiowh and 
tho Rriiiilno 0X11'lk1110 of lla lurofiill) aoloilial oxhib 
Ita Till Irniiblo wllli many iirovloua oxiKmIllaim baa 
bun Ihal thoy worn biK to tlio polul of ImiIiik woarl 
ROiiio and n|)|iii-aHl>ii A illiiiax In thia dimtinn waa 
roarlioil at iho Ht lanila Fair In nno hIiikIo Imlldinii 
of whlih n ilalini bad In Iruiorao nlno nillna nf alalia 
If lio wlHliiid niorily to walk inwl Iho whulo nf Iho 
oxhiblla WUnlo\or may bo ihn ulterior motUo. ihn 
avowed objia I of thvae i xhlbltlona la idiiratlaual 
Thorofom, ihiy should iinitaln imly the nuiai dla 
llnrlho and laliinblo ri'aiillN of (ho worlds silinllfle 


almost an Inanll to (ho gissl taaio and Inti lllaenco 
of Iho mllllona thal are aolUllod to enter amh an 
oxpoalllon If a Inrgi aicllon of lla aimi-o la dc 
voted to thal I heap form of onlertalninent which 
wraa Inaugnratod by the nntorlinia Midway Plalsance 
at the Chicago Kxpoallfoii San Franclaco will have 
a great opiiorliinlly by bronking away from ri.rtaln 
tnlao tradlllniiH In rindir this, the latoal nf Iho ox 
IioHlIlniis siiilii Ihliig hi-tlor than a in< n iilaylhing of 
till iial-oalati doali r Iho aldonbow man, and the poll 


ule, must haie Isn-n iimaldcrablo A audden lunilag 
of the Boropluno to Iho right or left by Iho aviator 
would produce a strong upward or downward gyro¬ 
scopic tipping tendency In the longitudinal direction 
If thIa tindoniy wore uggravatial by a gnat of wind 
It la loncilvnblo ihot Iho aviator would be unable 
to lantrol tin alt nation aufflclcntly to previnl a coin 
picio iips<t At Iho time of hla tall 1^ Ulon waa fly 
lur abo'i Iho buy at San Bv'bnallan Spain, In a hlgb, 
goaty wind Is II not possible that the Joint tilinu 
of the wind and ihe gyrosoopli effart of the engine 
and proivellor waa rcapoiialble for the dlaaaier? Tht 
tragle death of Iklagrange when be waa using a 
monoplane equipped with the same type nf motor 
Biiggosts that hlM Hiiildon upset may have been duia 


•Dll uooBM III ona own and tn Bamn baft 

W IS are fiwpienlly asked by correapondoDta 
to givi some comparative flgurea show 
Ing the rilailve exeuUcnec of the ahoot 
Ing Id onr own and other navlea. We 
would gladly do an, bul 11 la a fact that there la no 
(nformathHi regarding thu navlia of the world more 
dfflrult to obtain than Ihls Frame and Germany, In 
parthulay never giving lo the world the. rusults of 
taifet praetloe Both ihe I'nitid States and Groat 


Urltaln however, do publish such flgnrM. But even 
ben- It Is often difficult to esUbllsta ircurmto comporl- 
sona, beiauaa tbo data wblih U made public la sel¬ 
dom complete, either tbe range or the slie of the 
isrget being frequently omitted, and no atatement 
lielng mode aa to whether target or ship or both were 
moving However, we offer the following cempari- 
Hou, which ta based upon nfflelai figures. 

The Rnglneer of liondon stales that the results for 
the post year have shown that each 1* Inch and 10- 
Ineh gun hoe averaged 0 69 hit, «aih 9 2-Inch gun, 
I 94 hits, and ea<h Tblinb gun 2 47 hiu, these being 
the average number of hits per gun per minute for 
the whole navy The 6 lo< h 4 7 Inch, and 4 Ineh guna 
varied from allghtly over 4 hits per minute for the 
Olmh to 9 hits per minute for the 4 Inch 
By the lonrtusy of Bear Admiral Mason, Chief of 
the Bureau of Ordnance wo are enabled to publlata 
the average rcaults obtained on all the guna on all 
Ihe ahlpa taking part In target practice In the United 
States navy Whether the ranges and the slae of the 
targets rorreapoiided lo those tn the British navy, we 
are unable lo aay Tbe reanlta are, for the 12 Inch 
guna u72 hit per gun per minute, for the lO-lnih, 
( 176 , for the R-lmh, 184 and for tbe 7 Ineh, 313 hits 
per gun per mlnulo, while the results obtained with 
(he 6 Inch, u-lnrh, 4-ln(h, and 4 liiih wore practically the 
same as wore obtained In the British navy One 7- 
Inch gun holda the remarkable record of 10 26 hits 
per minute, whlh the blgboal aoore with the 12 Inch 
gun firing when Ihe ahlp waa under way in smooth 
water, wag 1 hlta per gun per minute obtained on 
the I'ulted States ship "Ohio" 

obbtai* abtabtasu of Liavis mi 

T O Judge from a anomwlon of arllcles wbicb 
have been apitoarlng In one of the newer 
and oertaluly the most nofaiy of the txvndnn 
dally tmiiers on the use of liquid fuel In the 
British navy, one would snpiHme lliat thi vlrtuea of 
this fuel had only reetnily been diaiovend and that 
the Admiralty had ditermlnid lo abolish Ita coal de¬ 
pots and turn the bunker rooms of Its warships Into 
oil tanks As a matter of fact any aiieh sweeping anb- 
stltutloii of oil fuel for coal Is not now eontemplated 
nor ever will be either In the Brlllsb or any other 
navy The natural aouixea of oil supply nrn not snfll 
(tent In (upadty nor are they so widely distributed, 
us to niah( It iKwsIble cither tor the roerdiaut marine 
nr ihi navies nf the world to make a wholesale anb- 
Htllutinn of nil for coal Borne countries notably the 
I nited Btal(<s and Russia poescaa auih abundaut aup- 
plloe that they could. It (hey so wished, make a much 
more lomphte use of oil, and, beeause of Ihls advnn 
lHg)< U Is not unlikely Ihal onr navy at liaat will 
nlllmately make a more extensive iisu of oil fuel than 
Ihe navy of any oilier imwer 
The advantages of oil over (oal are so many that 
were (here aa minh oil In sight aa <iial the new fuel 
vvinild liuvltably superside (he old altogelher In the 
first place, (he higher evaporative value of liquid fnel 
not only enables a larger quantity of fnil to be car¬ 
ried In lh( HRiiie space but Its vise renders posnlblii 
a deirease of 7*1 per unt In the nuinher nf stokers 
or (In loom nttvnilnnts Bvliig In Ihe liquid form It 
can 111* (inploveil us ballast and pumiied Into remote 
quarters of the ship far rviiiowd friim (lie boiler 
room and InaniHsIhle for thi handling and iranspor 
lalinn of ciial For the menhnnt ship this means not 
only a saving In the fuel and labor bill, but a iiosltlva 
gnin III cargo vapoclty, while for the warship there 
Is a similar revluctlon of eximnsc and what la of far 
greater value, a conslriernbln extension nf the rnils- 
Ing radius or the distance over which the ship can 
iracel without replenishing her fuel supply For the 
merihant ship there in the further advantage that 
Ihe bunkers ran be filled by a pipe line without the 
d< lay, dirt and disorder wbirh aceomiiany the prei- 
enl lOBllng operations, while for the warship there 
Is the atrateglc advantage that tbe ahlp can take on 
fuel b> a pipe line from a tank ahlp at any place 
and In any but heavy weather Furthermore, the use 
of oil enables a whole fleet to steam witbout emitting 
those telltale iloude of smoke which are one of the 
suresl means of betraying Its presence to tbe enemy 

ABCIUT ABU XOBBBV IBXIBATIQB. 

A BTRONG sentimental Interest will be aronoed 
by the announcement tbat the great Irrlga 
tion worka, which at the very dawn of his¬ 
tory rendered the land of Mesopotamia a 
garden of fertility, are now hetng repeatod on an 
extensive scale under the same engtnaer who was re¬ 
sponsible for the very tucceoafnl irrlgatlen works In 
the valley nf the Nile Our United States Oonanl at 
Bagdad, Turkey, speaking of the ImBortaime of thene 
works says (hat If tho plan should tueeeod only In 
part, It promloen to reveintlontae eeasineroe and shift 
trade balancea and traffic fat that part ot the world 
A total of 12 600,000 acres of load Is tn ha reclaimed 
at an estlniaU< coat of IIB p«fr acre, and so fertile 
is tbe land when properly trrtgatad. that iu eattanotsd 


vohie, oecordliv io the TqiUsh looarnkmkt, trlA ||» 
fl6A per oore, the ioll being capaMe ti yloMI^ large 
trope of wheat, barley, and cotton. 

We epoke of eentUnent entering Into tbe Interigt 
with which we regard tbte work, and there fi cor* 
tolnly eomefhing that oppeale strongly to the Imogfr 
nation In the feet that both In ancient Bgypt and ta 
even more ancient MenopoUmta, tbe AnglfrOaxoa, 
after a lapee of four or five tbotwond yeare, ebonld 
repeating on a larger eeale and with tbe greater akin 
renderod poeslble by modem appliances those (eats 
of Irrigation which are one ot the chief glories of the 
ant lent, but noTer-todie-forgotten, racos that ones 
flourished In the vallvs ot the Nile and the Biupbrotea. 

Whatever may be tbe fntiire fate of the great AO- 
glo-Baxon race, tbe voot works of Irrigation which ft 
has tarried out In India and In Bgypt and Is now OCA- 
Ively prosecuting In MeeopotaralS, must ever Stand 
out os one of the brightest ovldencee ot Ita elvlltelng 
and uplifting activity 

During Ihe reeent progress of President Raatv.yslt 
down the valley of the Nile, his visit to the great 
i-niervoir at Assouan and the sight of tbe marvelotn 
fertility with which It has enriched the valley 
below, must have carried Ills thought to Ihooe even 
greater worka of Irrigation which are now being 
proseriited In the arid region of our Weatem Stotw; 
works wbirta owe their Incsptlon largely to hU own 
tireless energy and enthuelaam Here also tbe loteot 
and moat powerful branch ot the great Anglo-Baxen 
race, In the space of a few yeare, has completed th* 
Initial work for a project which promlaea to bring 
thirty million acres o( unproductive land under tho 
ricbeet culllvatloii And In this eonneetton It la 
timely to draw attention to the great ability with 
which tho Beclamatlon Service haa done and Is now 
rarrylng on Its work A well-deserved tribute to the 
englne<rs In charge was recently made by Senator 
Vcwland of Nevada, In which he stated that the proj¬ 
ects had been for the most part wisely selected and 
the work well done, aiirh mistaken, none of them 
serious, aa have been made being the result of the 
extraordinary presaure brought to bear upon the Re- 
(lamatlon Service by the political ropreoentatlvea of 
the n>glons affected Bald the Senator "We have 
had one of tho moat rapnble and honest eonstnictlon 
servires organised that haa ever existed In the his¬ 
tory of this country The Committee on Irrigation 
of the Senate haa been engaged during the past year 
Id visiting tbisu* various works, and not a whisper of 
rorrupUon has reached them It has been A work 
eonduetivd with rare Intelllgenre, with rare Integrity, 
and with rare speed.' 

Tbe work already aeeompllshed ronsIsUi In the pro- 
vlslou ot daraa headworks, etc. and the |30,l)00,- 
000 now required Is for the purpose of lltlllxlng (he 
water so stored, by the eouairuttlon of canals tor dis¬ 
tributing the supply upon tho mllllona of acres which 
only awBll Its arrival to aprlng Into Instant fertility. 

TBIT! OF TlfBeiTBir LAlin 

I N B bulletin n>eently Issued by the rnlverslty of 
Illinois T H Amrini. and A Quell prcaont tho 
results of an Iniiiortant aliidy ot varloua types o( 
tungsten and Incandesiout lamps a study which 
should prove of considerable Interiuit In view of tho 
growing Impartani'p of melalllc fllgment IIInmInatIuD 
The conclusions ut IheIr Invastlgntlnn may be thua 
siinimarlsed 

ComimrIsoDH of the durability of fllnments made by 
I be colloid, deposition, and paste processes are very 
diniiull Id make because the three types are usually 
niDunlod differently Undoubtedly tbe manner of 
mounting the fllaroent has a great uffect upon Its Ilfs, 
and whether the auporlor life of one typo lamp Is due 
to the feet that It haa a better scheme ot mounting or 
tn tbe fort that the proceei of manufactnrlng Is bel¬ 
ter, can bardly be decided definitely from theoe teete. 
Teita ot fllomente mode by the three pree e ae e e and 
mounted In exactly the rame way would be nereetary 
to deride the question definitely From the teeu de¬ 
scribed, however, the colloid process seems to give a 
fllamenl that la lete durable than the other two. Tbs 
tests show that performancei of tungiien 1 asi 3 vary 
to a surprising degree, depending upon tbe kind ot 
lamps used and upon tbe eondltlona nnder which they 
ore burned Some lompa will give oa- high on operat¬ 
ing coot oa tbe old carbon lamps while burning under 
certain eondltlona, wherooa other Ipinpe vrlll give good 
reanlta nnder thooe ume oondUlena. Under the beet 
conditions, however, tbe tungsten Jg&pe new on the 
merket give excellent reenito. ^Aelr effidenoy Ifi 
maintained tn a remarkable way and tbe Hfe Is very 
king, often several ttanee what the advettiaed life Is. 
Bnakagee In eblpment and handling have been ym 
dneed to a email friuitlen of what was (ortnerly eem- 
mon Of, three hundred lompe purabaaed tor the tgoM 
by tbe experfanentere, only tbiM war* neetved irUk 
broken lllaniente; and although the taupa In eomh «( 
the testa were h^dM doaeiM ot ^tbneo, almost no 
trauble wna experienced no toy m Ik* iMnkag* d fflfir 
mutx 4na ceneanad.- 
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KKClNClFBIlM»< 

fha Tir/rii of PuWlG Work! «f Fasuia win 
i&artly uk ter btds tor tta coMtrvatlaa of a railroad 
A«b Paufiia ta Darld, a dlstanoe of MO miloa Bids 
wfll ba aakad alao ter Unaa from Darld to Booaa dal 
Toro, and from Faaama to Lm flaatoa. 

Vba Warjr P a ii ailma ut racommenda an appfoprla- 
tteo of 110.000 for prlMO, ate., to be awarded ahlpa In 
jMMmiaaWwi for ■eoeiml eSclaner and economy In ooal 
aanaomptlon It la estimated by the Department that 
aompatlttoaa of this obaractar hare resnitad, and will 
continne to reault, In a earlni of ten per oent In ooal 
eonaumptlon 

la ipUs of the ateady Inoraaaa In paaaenger trnrel 
kt thU city, the opening of the new East River brldgea 
in beginning to tell heavily upon the trafle over the 
Baat River ferrlea. The Union rarry Company of 
Brooklyn baa bean obliged to discharge three boat 
erawa and change the sohednle on three different lines 
from a lO-mlnute to a tO>nitnute headway 

dotlnf on tha of the Public Ber- 

vioe Commloolon, the Interborough Company of this 
city will Inatall cars with deotlnatlon aigna on the 
elevated lines, which will automatically tell the name 
of tha station the train la approaching The great 
convenience of this arrangement to the traveling 
pubtlo will be out of all proportion to the small coat 
of putting it In place 

Iks Mrtttah Kavy eatlmatea for the present year call 
for live battleships of the dreadnought type, five pro- 
tooted cnilsera of 2S knots or over, twenty destroyers, 
a number of aubmarlnea, and two Hoatlng doiks In 
cinding the ahlpk to be laid down this year, tbe dread- 
noughu built or building for tho three leading naval 
powers are for Great Britain, 37, Germany, 17. 
United Btales, 10 

Hpaahing on the anldeet of defective open-hearth 
mils, at the last annual convenUon of the American 
Boclety for Testing Materials Robert Job emphoaUes 
the tact that the mure term ‘ open hearth la In Itself 
no guarantee that the rails mode under that system 
will give good service, since they are aublect to tho 
same gnneral detects of manufactnre as Bessemer 
rails, and hence require equal care during rolling etc 

Tbe Fenasylwaaia RaUroad recently ran Its first 
Pullman train from Harrison, N J, by way of Its 
new tunnel system to tsing Island and return It will 
be three or four months, however, before the whole 
system la thrown open tor public aervloe Tbe tun¬ 
nels to Lcong Island, nnlsas the plans of the company 
miscarry will be publicly opened on tbe IRth of Hay, 
and those to the westward under the Hudson River 
by about the iStb of July 

Tbs Army Board U making same Important eaperl- 
meats to determine the resisting power of a solid mass 
of ooncrete, as compared wKb armor plate In a re¬ 
cent test with a is-lnch gun, a shot was flred which 
penetrated the concrete for a dlatonce of II feet, which 
Is equivalent to the piercing of e IP-Incb armor plate 
Tbe target Is now being recons t ructed lor teets with 
tbe new Id-Inch gun, whloh It Is eapected will give 
oven better reeulla. 

Tha Ddreeter of the Roysl Dockyard at Coatellamare, 
Italy, has produced. If the reports are to be believed, 
a torpado boat without funnels By means of elec¬ 
trical ventilators the products of combustion em dis¬ 
charged from the vessel without the assistance of 
smokeatoflka Thu first experiments, on a trip from 
Caatellamare to Napleo, ars said to have been ex 
trsmely aucceaatul, no smoke being shown snd the 
veiael getting up steam with great rapidity 

Iko shoftags or surplusogs of freight cars is one 
of tho reliable Indlcathma of business scUvlty, If not 
of bUslBsao prospsMty The great surplus at cars 
whloh axlstsd at the Uma of the paate In November, 
1907, was gradually reduced until it won wiped out In 
tbe autumn of 1900 Today, not only Is there no sur 
plus, bnt the Indications are tbst during the coming 
seaso n there will be a large shortage, due to the 
•taodlly Increasing volums of bnstnens. 

Ths ■ndson and Manhattan Railroad Company has 
bnlH two gtMl can which are spedgily deoigned tor 
transporting baggaie betwosn the stsam railway term 
Inals, whloh an served by the Hudson River tonnals. 
WHh a view to avoiding efitra budllng and trucktng, 
swdi ear is arranged to receive eight loaded baggage 
tracks, which srs ioadsd and unloaded between pla^ 
term and egr over folding steel piste aproas, whIOh 
form part of tb^psrmstient atteehmoiita of ths ear. 

As iMhiMaa Canal CunmlSBloo hns oollod for the 
maauflHtnro, dellvoir. and oroctlon of abont H.OOO 
toaa of steal ports, whloh will bo nasd la tho oosstrao- 
tUn of ths tertMte mitetlBg lock gatea of ^«o knm 
oaoh on ths PaaaBa Canal Thaos an tbs lataiet Imk 
antes oTsr tmllt. Tbqr ara an about U test wUs, atet 
ngy (Mte 47 toot 4 taohat to U test (n bslghL PUsd 
, oif fbfm ths other at eti4 they would laako a tower 
l,t/CaUaa to haigM. Tha oontraot wtU bo worth 


ELECTRICITY 

At ■srvsrd University a wlrclcoa telegraph club 
bos been formed with a view to atudylng wlrelesa 
telegraphy, and one of tbe aperlal objects is to dis¬ 
cover some method of overcoming amateur inter¬ 
ference 

■erne time ago the United Stales Steel rorporalloii 
Inatelled two Heroult furnaces, one at Worcester 
Mass, and tbe other at South Chicago These fur 
naces hate been In consiant service ever since, doing 
twelve beats per day It requires butwuen an hour 
and an hoar and a half to rofluo a metric ton of iteci 
and 190 kilowatt houra are consumed to dusulphurlxe 
and dephosphorlxe tbe motel Ths rest of repairs on 
the furnace has amounted to about six cents per ton 
of steel, tad the elecirodee are consumed at the rate 
of six pounds per ton. 

A test of the telephone eervlce In Wljinnalo was 
recently made by a coinmlsalon. Tbe Investigation 
was carried on secretly, so as to determine the actual 
conditions of service It wss found that the average 
time between a call and a response wss 17B seconds 
The quickest aversgs resitonso came In 717 seconds 
and the slowest In 7 7 seconds Those exchanges 
which must quickly responded to s call were found 
to be more efficient In every other reepect as well, 
so that this single teat provided a gage of the service 
offered by the exchanges 

It Is remarkable that while wlnleoa telegraphy has 
made rapid stridra very Important lonslderstlons 
have been almost entirely negleeted Much atteutlnn 
has been paid to attiineineiit and selectivity and also 
to tbo refinement of Instruments while the develop¬ 
ment of the antenna bos bet n slow At tbe re< elvlng 
atatlon particularly not much has heon done tosard 
locating the antenna wires so os to intercept a maxi 
mum of wave energy Aside from Braun’s fan shaped 
grid which marktd an epoch very Utile along this line 
has been extensively adopted In practice 

A telephone cable loaded with Pupln colls was laid 
In Lake llonstance In I90A Tbis was a lead-covered 
cable and It was very diffle ult to lay It on acevunt of 
Its great weight Mr DIeselhorst, who laid th<> cable 
has boon exiterlmenting with loaded submarine tele 
phone cables and has evolved a c-onstmctlon which Ih 
to be used across the Kngllsh Channel to eonnect I .on 
don with Paris Tho cable Is covered with gulls 
percha and wire sheathing and the loading c-olls have 
been Introducccd so tngeoluoaly as to Increase tbe dl 
ameter of the cable from one tnrh to but three Inches 
Bo gradually la tbe cable swelled at the loading points, 
that It can be paid out over a tour fool sheave wbeel 
The cable has been teeted In salt water for fifteen 
months, and from time to Urns has been aubjuc.tc.a to 
pressures of four tons per square Ineb 

A series of teats has rerently been made lo deter¬ 
mine the strength of tbo metallle filanumU) of Ihiujis 
and their leslatance to shock Tho lamps wore tested 
by placing them at the bottom of an Inellned plane, 
and rolling rubber balls filled wllb lead down the 
plane The shock was varied by starting the I alls 
at different distances from tbe lamps It was found 
that with lamiis of equal voltage the strength of the 
filament varied Inversely ss the candle-power nnd for 
lamps of equal candlc>-power the strength varied In¬ 
versely os the voltage In some lamps It was found 
that certain parts were more seneltlve to shock than 
the fllamenta When the filamenU were heated to a 
while hc«t they became too Ilexible to be broken by 
a sbock, but the loops were distorted under repeated 
blows until they came In contact with each other 

Steillteatloa o7 white wine Is the object of a paiior 
presented to the Acadtatie des Soiences by Messrs 
Mauraln and Warcolllar Previously ttasy studied tbo 
action of ultraviolet rays from a quarts mercury 
vapor lamp upon elder In fermentation With the 
same apparatus they mode raeearches upon sparkling 
whits wine and found how much time It took tor tbo 
rays to act upon different thicJniemea of layer so as 
to destroy the fermenting principle and thus prevent 
any new fermentation Ueing layers of wine of 14 
millimeter (001 inch) held between a 01 Inch quarts 
plate and a glass plate and exposed to the lamp so 
that this Utter was 10 IncbM distent they found 
thst termcnutlon was stopped In all cases tor an 
exposure of shove 10 seconds snd nsvsr for sn ex¬ 
posure below S eeeoBda With 17 millimeters (0 07 
Inch) exposed at the same dhtoncs from the lamp 
fermentation was always stopped sttar an exposure of 
over 1 minute snd never In leas than 30 leconda It 
Is to be noted thst In tbs case of purs elder, td 
storillM It ws need an exposure of over 2 or S min 
ntes ter the first mentloDsd thloknass of Uysr, and 
■tsrtlUatton Is not raaefaed even sttsT 16 minutes ex¬ 
posure for a 0 04 inch layer Thus It wlU be seen 
that ths aterUlxIng of white wine osa be more easily 
cnnM out than that of rider, tbia being no doubt 
fin* te the bet that tbs wine U more transparent to 
idhteftMit twi, 


SCIENCE. 

PnE ■Upneht's Ublct, said to uphold tbe Bibltoal 
account of the Deluge, was discussed at a meeUng of 
the American Oriental Boclety at the Johns Hopkins 
University ProL G A. Barton of Bryn Mawr rnllcgs. 
Prof Paul Haupt of Johns Hopkins University, and 
Prof Albert T Clay of Tale University, thought that 
Prof Hllprecht had been too Imaginative In Inter 
pretIng the fragmentary Inscription It Is asserted 
that the restoration mode by Prof Hllprecht In filling 
In broken lines were conjectural emoDdatiuns Prof 
Hllprechts claim that the tablet was written some 
time between 3137 and 20U& B C Is rogordud aa un 
founded. It being stated that tbe tablet belongs to a 
much later period 

The potfume and flavor of vanilla are due to a sub- 
stance called vanillin, which also ncrurs as an IngredI 
ent of numerous resins Vanillin has boon made syn- 
thutlcally by TIemann and .Vaarmann from conlferln 
a glnroslde which Is found In various sim-les of coni 
fers The same iliemlsts subacqiicnlly made the com 
merilal syntheeU of vanillin possible by substituting 
eugenol for conlferln The price of vanillin has fallen 
from 6770 per imund In I3T8 to 14 per pound In I6O6 
A further reduLtlon Is scarcnly possible because of the 
high price of flugonol lienee chemists have been ex 
licriraonting In another direction and (liiynt and Qry 
hnvn applied to Ihc prc|iaratlon of vanillin the general 
inethoda of synthesis of arnmallc aldehydes, which 
were recently discovered by Guynl Their experiments 
are desi ribod In a reeent number of the Bulletin de la 
BoclAlfr d Kneonragement 

Ths price of pure Para India rubln r, whlih In 1903 
was 88 cents i»r imund, ro«e last y<,ar to %i'iU per 
imund Thia Increase In price gives aridlllonni Interest 
to the processes of regenerallon of waste rubber and 
of the manufacture of HiihstllnteH The regeneration 
of vulcanised India rubber conslHtB In remiiving the 
sulphur, whlih was adrii>d tu ths procsss of vulcanlia- 
lion The scrap rubbir Is assorted aiiordlng to qiial 
Ity and Is trealsd either with sulphuric add or with 
potash, for the punmse of doatniying fllsra of cloth, 
eft and of removing the greater |wrl of the sulphur 
Tbe material Is then grniinri and washiHl This regen 
cralMl IndIn rubber Is iiscil only aa an addition In 
small proportions to now rubber ArtIfli lal ur linl 
ration rubber Is made by inithuds whlih resemble the 
(irocess of vnlranlilng natural India rubber, fur ex 
ample by trnallng linseed oil with sulphur nr sulphur 
chloride 

One of ths most Inti resting results of tho Smith¬ 
sonian Afrlisn Kxpedltlon has Just been jmbitshed by 
Mr Oirrlt h Miller Jr lurator of the Division of 
Mainniats U B National Museum under the title of 

Diwrlptlon of a New Bpeeles of Hlpimpotunius. 

7 here have been for some yesrs In the collci tious of 
the Natlunul Museum two skulls of hippopotami, one 
of which WU8 from the Kambi'Sl Hirer East Africa 
ami the other from Augols West Africa 7 bese skulls 
dlffeniJ materially In sevi ral details of form ehli fly 
however In the eoiistrlctiil ebaiie of the rostrum but 
the rharai-ters were not diimwl of siifllilent value to 
Justify the rn-atlon of a new spedes for the differ 
ernes might have tieen due to individual variations 
7 he receipt of eight skulls from British Rnst Africa 
rnllected b\ the Smithsonian Afrlisn Kxpedltlon 
showed conelualvelv that the Individual variations 
were so slight In the East Afrlcnn similmina that Mr 
Miller WHS led lo believe that the two skulls repre¬ 
sented two distinct siHK-lei one from East Africa and 
one from West Africa A irlllial study of tho skulls 
revealed other differences In their iliBraitcrs that 
Wire of BufflLlcut ImiKirtsnco to Jiisllf} Mr Miller In 
making a new BiaLles of the Weet African B|>ectmcn 
lo wblili he gives the name iimalriitui 

Ths fsi bogs of modern bulloone sre made of a cot 
ton fabric coated with India rubbir In Ihe most care¬ 
ful manner. In order to assure perfect lni|s<rmenblllty 
without sBirlflrlng llghtnesa For all large balloons, 
and espntlally for dirigibles two layers of doth ars 
Buperimsed and lemented togither The oilier skin 
Is covered with India rubber on one elde only but 
the Inner skin is coated on both sides In German 
balloons the Inner canvas ie iiit straight and the outer 
lanvSB la rut bias In this eonatrui tinn gores with 
angles of 46 deg are used and the siaiiiH sre covered 
which causes a slight Increase In weight French bal 
loon makers prefer 10 nit both lanvuaes straight Kx- 
peiimenU show that the tensile strdigth of tbe en 
velopog thus mode Is approximately equal In all direc¬ 
tions Barh method of construction has its advantages 
and lU defeds As India rubber, even wban vulran 
Ixed, la alterod by exposure to IlghL the canvas Is 
eoJorsd yellow In order to arrest the violet and ultra¬ 
violet rays, wh'rh are tho moot active The pigment 
used In France is chromate of lead, wbhh iinfortun 
Btely must be applied to tbo canvas before It Is coated 
with rubber, and which consequently presents the 
vulcnnixatlon of ths rubber, because the chromah of 
Iwd Is blai kened by heat Picric add Is fn-e from this 
obJectloB, but Ite onployinent to too dangerous. 
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rquillbrlum of the latter ia niwet iserelr tV torelag 
water throngb the amnc; ot compreMed air Into the 
olpvated Unk, wbkh cauaea the acow to till over and 
aboot lu load Bbould the fluib deck be fitted with 
low bulwark!, theeo are laafaloned In the form of bot 
tom blnped doon on the dUcbarglnf aide, no that they 
fall down aa the barge beele over, and iwnnlt the load 
to bn allot cleanly 



After dniaping, the neew retnma to an eren keeL 


ronnnrtinn with the eatnnalona to the harbor or tbe 
ntrenta nf the <lty la In eontlnuoua progreaa Several 
denlgna for aiitomatlr dumping have been evolved but 
the Viking" ayateni ao called after Ita dealgnnr, hon 
been the flrat to bn aubmltted to prat tlcal teat and baa 
pnivtid remarkably aiicreanfiil Througli the eourteay 
of the Inventor wn are enaliled to llluatrate and dn- 
Hcrlbu thta new barge It dlffnm lu Ita action from any 


In the bold of the aeow on the aide oppoelte the 
elevated eyllndrltal tank la tarried another tubular 
tank A about halt the length ot the former ThU ta 
fllled with water, and In the caae of the scow lllua- 
trated holds about six tona tor a load ot 200 tone on 
the deek Alongaldn ihta water tank Is a aniall cylln 
drli nl venaol B containing compmaaed air the pretaure 
being apiiroxlmately seven atmospheres On the same 
aide aa the elevated tank in the hold below, la a third 


oowpwggod-rir niial Ig tlip wmsoaiM (0 ttig m1«w 
but. bat la ghat oft fnn the iWM tmtO mdy for 
dampUii. The third yaaial bglow the atavatad oylhidar, 
•a Bbaady maatlanad, la alwaya open to the tree htao- 
sphara through a pipe, bat tbara ta a aaoehd pipe oad 
valve provldad tn conaaettMi with the main oommaal- 
eating pipe batwean the flrat water tank and tha ai^ 
vatad cylinder It will tbui be aeon that there la 
alwan opea commnnJoatlon between tbe flrat water 
tank and tha elevated cylinder by meana of a mala 
pipe which la carried up alongalde the vertical leg of 
tha tiipod at one and In addition there la a amaller 
air pipe ninning up one of the triangular lega and 
paaalng right Into tbe body ot the tank, having Ita 
outlet near the top ot the cylinder Inalde. Thia pipe la 
In connection with the outer atmoapbere, ao that nor¬ 
mally the upper veaaal la full of air 
The load la atowed on deck In Uio manner nhown in 
the Ulnatratton. When rock la handled, bnlwarka on 
three aidea only are neceoaary, the fonrtb aide from 
which dumping la effected, below the elevated tank, 
being left quite open or at tbe moot having only a low 
lidge If soft material la carried, hinged doors, aa 
already deacrlbed, may be need, thoae automatically 
opening under the pressure from tbe load on deck when 
the acow la inclined In the dumping operation, and 
falling flat and clear so as not to obetrucl the shoot 
When the loaded barge baa been towed to the dump¬ 
ing site, a cord la pulled connecting the mechanism of 
tha aeow with tbe tug This opens a valve, which 
permits the compressed air to flow to tbe valve box, 
and also a slide valve In tho latter, whereby the com- 
preaaed air is admitted Into tbe lower water vessel A. 
Tbe pnsBure exerted fortes tbe water from the lower 
lank into the elevated cylinder n, the displaced air 
in th^latter escaping, and, as the upper tank becomea 
charged, the barge loaoa Its equlllbrlnni, heels over on 
tbe elevated tank aldo. and the load slips off lbs In¬ 
clined deck Into the water When tbe load Is abot the 



Knil elevation ami lialf-derk plan of scow. 


Tha aeow tilted and toad sUdlag fata the water 


ntlior «paBelB of this clnaa In acrvlcc Inasmuch aa in lyllnder which at first la empty, but which la alwaya 
atcad of the ciiutenta being duui|H>d through self-open mien tn the outer atmosphere through n small pipe 
Ing doors In the bottom of the hull tbn scow la tipped The water veaael A In tbe body ot the iwntoon la In 
over on Its bf«in 1 nda by a very aluiplo action The load open rommunlcatlon by meana of a pipe R with the 

la tarried un a flush deck nr the latter la fitted with elevated tank, and tbe former la alao In eonneotlon by 

Ion bulwarks On one aide, extending the full length another pipe with a valve box placed at tbe toot of tbe 

of tbn at-nw Is an eh vated cylindrical Unk 71, mounted tripod carrying tbe upper Unk When the valve In 

nbotit Id fiH-l above the level of the deck on two thIa box la lu lU initial poaitlon, this second eom- 

trlUKla Whin It la dealred tn dump tbe barge, the munlrattng pipe la open to the ftse atmosphere Tbe 



valve box Is returned to lu normal position, cnttlng 
off tbe supply of compressed air to the lower water 
tank, and at the same time opening the latter to the 
tree air 

The load may allp off the deck at varying Inollna- 
tlona, this factor depending on the friction between tbe 
load and tbe deck and the character of tho ddbris It 
the slipping takea place early, at a low deck Incline 
tlon, tha upper cylinder may never resih the water, 
for the scow rights Itself Immediately the load la dla- 
ebarged. Should such roault, the water forced Into the 
elevated tank retuma to the lower water Unk directly 
tbe comprean e d-alr supply to tbe latter la cut off by tbe 
aacond pull ot the cord ocntroUlng the mechanism It 
may happen, however, that the snow beela right over, 
and the npper tank la brought Into the water, the 
barge thaa floating In an Inclined ponlUon. To bring 
It back to the upright position a third pull la gtrai to 
tbe control rope, which at once opens tha commnnlea- 
Uon between the upper tank 0 and the water veeeel 0 
placed Immediately below It In the hold Aa this latter 
Unk te always placed In a poaitlon lower than the 
elevated cylinder, the water moat flow by gravltatloa 
Into IL When a oulBolent quantity of water hot pamad 
from the upper to tha lower cylinder, the barge rlghta 
Itaelf, and tbe water remaining la the elerated tank 
Bi well aa that In the tank Immediately below, retanu 
to the main water cylinder on tbe oppoelte tide ot the 
veoMl In the hold, by gravitation This oecompllilial 
a tourth pull on the ocntrol cord retnnu all porta to 
thetr original poattloin. The awnpreawd air In Mi 
into its veoMl by meaM ot a boae ooupled to a volto 
ia the top of tbe air cheat, and when anfletently 
ehnrgid the vnlvo k rioHi and tba bone rmoraft 

Wbaa Uw baivn k ta «i gn 

















AankiL i6b 1910. 

^ tfmtod talk, or the «m Inmodiatdy bolow It. 
nut roton to tha flnt tank on tha oppoalta tlda at 
tke borfo, u thlo latter li plaiMd at the loweet point, 
the return belna purely araviutlonal It will alao be 
aeon that tha water circulating between the tanka 
cannot eacape. Glycerine le mixed with the water to 
prevent freeilng In cold weather, eo that the ayatam 
can be uaad any time of the year Irreapectlve of dl* 
matlo oondltlona. 

The Bcow ahown In the accompanying llluatratlou la 
In daily aervlee at Stockholm, and haa proved emi¬ 
nently wtlafactory to the engtneeri of the city The 
reanlta that have been obtained prove that thla aelt 
dumping barge In superior to tha ordinary hopper type 
with false bottoms. It Is cheaper in first cost and 
maintenance, can handle rock of practically any siso 
and weight within Ita total capacity, and la a Brat 
clan cruft tor any harbor traniport If dealred, the 
elevated cylinder van be unahipped In a couple of 
boure and the barge used as sn ordinary lighter The 
system Is applicable to any type of barge whether of 
the blunt-ended type or one of Bne lines It Is only 
neceaMry to Inaurn a lufflclent breadth to counteract 
the Influenro from high winds The success of the 
flush-deck type has Induced the Inventor to extend the 
Idea to craft with sunken holds for handling gravel, 
mud, and other eeml liquid or soft material, which taa- 
not be accommodated on a Buah deck. 

SAIXin OOMIT IT 1T( BUSHTIIT 


It may have seemed remarkable to many people that 
so long a time hu elapaed since the first observation 
of Halley's comet st Its present return, and yut It has 
not ihown Itself at all to ordinary eyes. The accom 
panying Illustration (Fig 1) will help to explain this. 
When Brat detected last (September with very powerful 
teleecoplr aid It waa far beyond the limits of our 
diagram, at twice the distance of Mara from the aun, 
and nearly at remote from the earth At Unit the two 
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nomtcally speaking, almeat over oar sonth pole, and 
quits Invisible from northern latitndea. It therefore 
appears that the present conditions are almoot Ideally 
favorable for obeervers placed as we are, north of the 
equtor 

The Illustration on the first page shows better than 
any vorba) description where to look for the lomet In 
the morning sky In New York The moon and Venus 


Fig 4 8|ieetmm of Halley's comet 


bodies approached each other rapidly, but before the 
end of the year our planet croased the Hue Joining the 
comet with the sun, and by January 1st, as the figure 
shows, we were moving slmost straight away from It 
During the early part of the year the earth and comet 
passed on opiMsItn sides of the sun, so that It was 
lost to our view early In March 
About the tlmo that thla la printed It will come Into 


that It Is 
lake our 
therefore 

aeemi to stand almost still among the atan, wblls 
growing steadily larger and blighter, so that any one ^ 
might tell by lu mere ebangea In appoarance that It 
was approaching ua rapidly 
Flually, about the middle of May the comet will 
apparently approach the sun again, and on the 18th It 
will pass in front of him, litsially between ua and the 
■un, transiting the latter's disk If at this time Its 
Ull Is mote than fifteen million miles In length we 
will pose through It, aa the figure ahowt.* 

The Hemet's closest approach to ua oomM two days 
later, on May SOth, when It U but fourteen million 
mllee away For a few daya following this It wlU be 
spleiidldly visible In the evening sky, and then It wUI 
fade gradually bb it recedea from lu. 

It Is clear from the diagram that this apparition of 
the comet la an exceptionally favorable one, for it 
passis the earth almoat at the point where their orblta 
oonw nearest to one another It It bad returned only 
three weeks earlier, it would bare ooma oa near aa 
poosIble—OBly laean millloni el mllee—but at tbia time 
It would have boan directly oonth of the earth, aatro- 



are shown In the positions which they will occupy 
about May lat, when, on the whole, tho comet can be 
seen to the beat advantage At an earlier date, Venus 
was higher In the sky, comiiared with the 1 nmet. There 
woa less trouble then from moonlight, but the comet 
did not rise so early—about 4 A M on April 16tb as 
against 3 A M. on the later date 
Tho comet's brightness when It appears In the even 
Ing sky about May SOth will bo sufflclenl to rendc r any 
finding diagram unnecessary It will only bo needful 
to look toward the west halt an hour or more before 
tha comet sots whic b It does at 8 20 P M on the SOth 
8 16 on the Stst, and 9 66 on the SSlid, after which It 
will bo clearly vlalble until after 10 P M 
Our other lUustratlona whiib appear here through 
the (lourlesy of Profs Frost and Barnord of the Yerken 
Observatory show the aptiearanee and (hameter of tho 
eomel earlier In Ita apparition Fig 2 Illustrates 
Its extreme falntncae at the time of Its rocilscovery 
(which was announced by Prof 11(011 of Heidelberg 
less than a wook befom the earliest of the four |)hoto- 
grapha here shown was taken) while It was still (00 
million miles distant, both from the earth and from 
the sun On any one plate It Is difflicult If nut Im- 
(toBslble to distinguish the coiiiet from the multitude 
of faint stars aronnd It, but on roiuparlng tho four 
(which show exactly the aamo region of the sky) It 
la euy to see Uiat the stara are tho same In all, wbilci 
(he comot Is ‘ here (odey and gone to-morrow " 

With the great Ycrkca teliwoiie (which gives far 
smaller and sharper Images of the stars than esn be 
reproduced on any known photographic plate) the 
comet waa even at this time quite different from the 
etars In appearance. In Prof Bamard'e words, "a deck 
of light surrounded by a faint nebuloalty” with no 



doflnito boundary Rig measures, made on several 
nights, show that Its actual diameter waa about 12,600 
mllaa. 

Our second illustratlos, from a photograph taken 
when the comet won 143 million miles from tho aun, 
and 162 million from us, shows It already well ad 
vaoced in the changes which Invariably accompany tha 
approach of any conilderablo comet to Its perihelion 
The head of the comet has boemme larger—not merely 
In apparent slxe, owing to Its approach to ns but 
actually In miles, while a taint slender Ull, pointed 
away from the sun, makes Its appearance 

As Mg. 1 shows, the tall, which extends directly 
awrty from the sun, was at this time also nearly in 
line behind the brad os seen from the earth so that 
Its actual length must have been much greater than 
It appears to bev—about five million miles, according 
to Prof Barnard 

This considerable development of the tail, while the 
comet was mil at two and one-halt times iU least 
distance from the sun, makes It probable that at and 
after tho perihelion pooaage, on April 20tli it will be 
much longer, probably long enough to envelop the 
earth as It sweeps past 

Our third Illustration shows the spoctrum of the 
comet pbotograpbecl on January 14th, when It wss 
about 170 million miles from tho eun 

In Uklng such a photograph, a prism Is placed In 
front of tho esmuro. Tho light of a star is thus drawn 
out Into a line wbic h, by letting It trail on the plate Is 
broadened into a bund, iroaaod by the dark lines which 
tell us what absorbing gases exist In the star s almoe- 
phern Moat of the obJecU on the plate are the 
Bpec.tra of stars near the comet obulned In this way 
The comet’s spectrum Is near the middle between tho 
twcj very broad and consplruous ‘comparison spectra, 
which were produced by supplementary expoaurea on 
some bright star, and serve as reference marks to find 
the position of the lines In the siiectnim of the comet 
Itself The latter unlike that of the stars consists 
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mainly of bright bands or Hues three of which are 
conspic uouB The brightest of tbese as le shown by 
comparlaoD with tho hydrogen lines of the comparison 
Bicectrum li the so-called cyanogen band at the ex 
treme violet end of the visual eiiectrum The others 
are probably as In the csoa of other comeU, also due 
to gaeeous compounds of carbon 
Between these bright bands can be seen a faint con¬ 
tinuous speetrum, due to refieeted sunlight 

chu mmet first appearcHl the photograpbe 


nous Tbte Ib corroborated by the fort that Ite bright 
ness Increased much more rapidly than could be ex 
plained by the mere Increase In the amount of reflected 
light, due to Its approach to tho sun and fo cue 
This Intrinsic light of the comet, as Its aiawtrum 
shows, la given oH by lumlnouH gss, but wc do nut 
yet know what makes this gas ahtne rt can hardly 
be high temperature, for the comet had Juet came from 
the depths of Interplanetary apace, and did not yet 
receive nearly oa much heat from the suii os the earth 
does. It must however, be duo to some kind of solar 
action, for It Incroaies very rapidly as a comet s|i- 
proachea the sun We can reproduce tho name spec¬ 
trum In the laboratory by passing an electrical die- 
charge through a vacuum tube containing compounds 
of carbon and nitrogen at very low pressure 

It Is of special Interest that, even If the csrlnn 
coniponnds form but a small percentage of the gas In 
the tube, their spectrum heconea relatively prominent 
when the presoure la mode very small say l/iouooo 
of that of ordinary air It may be, therefore, that at 
the lowest pressures carbon compounds have an ex 
eaptloul capacity for shining, and It wnnld be unsafe 
to coMlitfia ttat Uwy ore tlw principal goaeoua ora- 
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»1ltiiiutii of the roinel, brj-aiihe they (slvn iilT alniofct 
ull llK 

II iiiuy hi iiiidiil (hill Hid ijiiiiiikiii ImihiIh In llni 
epetliuin uii liriKluinl not onli' lij tin ihpIboiiouh wm 
of tliiit nnnn Inil In nil <iib<i. winii .nrliun and iiliro- 

Hen are liiHillnr .hr ilMtrhnI < xi Iteinuiit Kiir lx 

nniiilp liny iir* tm HlroHH la tin hixiIiiiiu iif an 
orilliiHiy an IIkIh ah.re tin iiltriiaiii niiiiiH from tUo 
an and thi •iirlnin frnni iln uriiilinila Tl would be 
alnnit hh luiniiiahh In ■ nin hull Unit nil are light auH 
liulmiimim afti r lunhlim at It IlirnuKli a aiartrow-aim 
from a illhliinin, an In innkn tin Hainn deduitlon about 

Whui' 111 limy In the origin of thla Intrlnali light of 
■ nmrlH It Is rcMpnnsIbh- tor iiinat of the iilienooMna 
uhlih iiniki tlirm n( gi iirral Inli rnat fnr alnniat all 
Ihu light of thi tall OB aell as of the head of a bright 
inmct la of thla kind If Ualley a loiiiet alinnn by 
refliited aiiiillght alone It would bn barely vialble to 
the Iinkid eye, ■ ten under the moat favorable lire tun 
atani > a. 

Aitiinlly owing to Ita Intrlnak light It lina been a 
(onHiileiiniiB nhjeit at e\er) return for the laat 2,000 
jiara Fhi niilj gap In llie recnr(l--ln A H 912—baa 
lati ly Ins n HIIihI by Ihe dim iivery of iinmlaUkable 
nfereineH In nhl laiiaueae i lirimli h>H. 

Ihe iiliial qiiantllv of niiitti r eniiipiialng tt muat 
howi ver bi virv aiiiiill na rompari'd with the more 
famllhir heavenly Imdlea It la poaglhle to form a 
ruugli gill an as In Iln amount hy i iinaldarlng the 
anioiiiit of light uhh h It n llerta whi n It In nut ahining 
on Ita own aieoiint h riini the eatlnialea of magnllude 
mudi laat Sihtiniber, It apiienni lhat a alngle body 
only a little ovi r 30 rnlha In diameter at the dialance 
of the lomet would have wnt ui aa mueh raflaetnd 
light provided that Ita refli i ting powrr wna equal to 
that of the inoiiii, wlilih la lower than that uf moat 
of the planetii 

It la, therefon clear that (he loinet niiiat bo eoni 
poaeil of anpnrali portti lea widely aeparated The 
whole I roBHsieitloii of the louiet (12,000 milea In illiuii 
uteri la about 120 million aquaru iiillea, white thii 
total area of all tha reflnetlng partickw, aciordlng to 
the above ualliimte la about I 000 aquara rallea A ray 
of HunllglU falling on It haa therefore lean than one 
ehanee In lOO,iKhi of hi log atoppad, and nil the re*t of 
getting through aomo empty apace Jt li no wonder 
that eninelH are trnnaparent, and that atam (an be 
Been through them' If we only knew how bif tbeao 
partlelea weie, we eoiild now eatimate their number 
and thatr total nioaa Hut here we are (tulte In the 
dark Ai the light of the comet aoume uniformly dlf- 
fiiaed and It ahowi no algna of roaolutlon Into point! 
of light, the niimlwr of partUlea compoalng It moat 
at leant bo counted hy Ihuiiaanda Their average diam¬ 
eter iniiat therefore be lean than a mile, though they 
may vary enorraoualy In aUe If all gathered Into 
one rnmpa(t gronn Ihey eniild at ninat hardly e»(»-«d 
in bulk the antvIUtea of Mora or the amaUeal of the 
aaterolda 

But liuw miiih Hiiialler than thla limit their actual 
dlmenalona may la we do not know If, purely for 
lllualrntlon, we aiipiiiw that tiny average an Inib 
arr(NiM, there wniilil Ihi anme five or alx million ralllloni 
of them Thla niiiiinln like an enorinoua number, but 
If wo eoliulate Hie bulk of the comet we find that 
them would be only llvo or ala imrtlilea per ruble 
mile of npnm on the average Inaldo It Near tho 
tenter they would doiilitliaa be more (loaely paiknd, 
and mom thinly luwaril Ihe outer parla of the comet 
The combined bolk of all theae luirtlilea would be 
about go million eiibli yanli a large amount from 
the engine! ring Hliindimlnt but not ei|,m1 to the quan¬ 
tity of water whlih falla within tho llmita of the 
iniBlIeat Hliiti In the I'nlon during a heavy ralnatonn 

Thla mnj ai rvn to give iia aonio Idea of the extreme 
tenuity of the ronu t na a wbule If we took a apace 
on big an the roniet, (hat la, half aa muih again In 
diameter na tho earth, and aowrd ordinary golf balla 
through It at the rale of two or three iier luble mile, 
leaving the Intervening apace iibaolutely vninnt wo 
would get Honiething that would look quite na bright 
aa Halley a eoniet - It put alongalde It when It flrit 
appeared 

The gaaeoua mutter whlih given moat of the light 
at perihelion probably oexea out of the aollil partlelea 
aa thipc grow warm iindi r the aun'a heal when they 
approach It Aa the gaa bisiiuiea lumlnoni under lolar 
Bi tinn, till hrightpeaa of the i omut Inercooea and Ita 
outer reginna originally Invialblo bocauae the number 
of relloitlng iwrllilea wna too aniall to Influmtm our 
cyei, grndually ronie Into view 

Some of Ihia la repelled from the head of the comet, 
by little known fon i-a, and driven away from the aun 
by the action of the aiinllght which, an la well known, 
eierta a force of repiiUlnn wlileh. If a particle la ex- 
'eeedingly amalt na are the gaaeoua moleonloa, la 
atronger than the allrarllon of the aun 

Thus aiioea ihe long and magnlfloent tall which, 
like the ■moke-tmll of a ateamer at aea la ever being 
renewed nt one end and fading away at the other, tTon 
though It aeema to aecompany the iH>niet1ii Ita’lcume^ 


Au the Loniet rmaka from the ann, much of ttab 
),ua>uU8 inatiir baa Ibua been lual, auver to bu re- 
giilucd Hninii of llin remainder probably cuudeuaaa 
luuiid thi Bolid imrtliles when they become cold, and 
Huiiii. ew npea Into aimre 

The comet la thiia gradnally losing Ha anbstance, 
and In the eoiime of ages It may be deprived of all ita 
tall rornilng material, and loee Ita former glory Thla 
aeema to have actually happened to oome of the abort 
period eoineta, one at teaat of which baa dlaappeared 
altogethir 

llalluyn comet la perhapa preeerved from auch a 
fate by tbe longer Interval between Its rctumi to the 
region near the aun, where Ita activity Ukee place ft 
may be, too, that It haa more of the right sort of mar 
terlal to apare for a tall But the time may come 
when moat of thla la lost, and Its successive appear¬ 
ances may gradually lose thoae Impreulve teaturea 
which have no long Inaplred awe and wonder In the 
hoorta of mankind, and dwindle at last Into aometblng 
which the profeiialDnal astronomer alone will be In 
tereirted In watching 


The glercMry Vapor Immp aad Sla Ocatwt on Ike Rye, 

About a year ago we published a reference to a 
report of Prof J Norman Collie, FR8, stating In 
elfeet that a Oerman medleal journal had deierlbed 
eerlain raaea of alleged Injury Itiflleted upon the eyes 
by rays of mercury vapor lamps Theae eases referred 
to all prove to have resulted not from the mercury 
vapor llliimlontlng tamp, whhh Is now no largely In 
use In Ihia country and which Is eonstructed with a 
tube or rontainnr of glaxa, hut from a apeelal lamp 
uHcd In medleal, aterllliatlon, and chemical proeeascs, 
having B qiiarti container The medleal or aterlllalng 
lamp, to be sure, uses mercury vapor, but its ennlalner 
being of quarts. It la transparent to those rays whUh 
may be Injurious to the eyes, while glsss Is o|iaque to 
HU(h rays and does not permit their passage The 
quarts lamps referred to by Prof Collie are Inten¬ 
tionally made to oiiilt germ-destroying ravs Dr 
C'htrleH P BteinnieU who ban made a careful study 
of mercury vaiwr lamps used for lllumlnallng pur 
Itosea, stated In an artirle In the iSlm triesl World and 
Knglneor of Kebrimry 2lRt, 1901, os followg 

"The mercury are therefore la the only known aril 
fldal llinminant whhh la perfectly harmUuui and thiiw 
eapedall} suited for uae where accurate work baa to 
be done by nrtifletal Illumination, as In drawing rooma, 
uffli es, factories, etc " 

The sume scientist In an arttclo In the Dally Dnlon, 
Bcliene(tady N Y, on January 17tb, 1903, atated aa 
follows 

"Thorofore elertrir Ugbta ore leas harmful than gas 
or oil lampi, being whiter, and tho white daylight the 
leoat harmful while tbe merruiy arc light whteh Ik 
entirely devoid of nwl rayn, la abooliitely harmless, 
and a person can look straight Into one of these mer- 
(tiry ares of enormous lirllUsm y without being blinded 
by It" 

in one of Dr Bteinnutxs books entitled "lUdlntlon, 
IJght, and lllumliuitlon ” he makes the following 
statement 

“The harmful effect of working very much nnder 
artlflclal Illumination Is largely due to Its energy effect, 
Inrldenl to a large amount of orange, red, and espc 
daily ultra red In the radiation of Inrandoecent bodies 
need for lllumtnsnts and thus does not exist with 
‘cold light, ss the light of the mercury lamp " 



Prof n F Ruttsn writes moat Interestingly In 
current Bvtplemirt No 1199 on the manulscture of 
alcohol from sawdust and other wood waste. A novel 
type of automatic stamp-vending marhlne Is described 
and Illustrated Prof Cbarlea Bdward Lneko writes 
on the development of power systems Prof Otto N 
Witt's paper on fast and fugitive dyee Is roncluded 
Harlan I Smith presenta some euiioni Information 
on the wooden monuments of the Northwest Coast In¬ 
dians A biography of the famona Dmitri Ivannvltach 
Mondel9eff Is iiubllshed A method of Instantaneous 
micropbotography Is described 


OiMsI Mferologlesl haniwmry, New Tesft, M. T,, 
lgl», 

Atmoepheric presanre Highest, SO 51, lowest, 29 47, 
mean, 30 8. Temperature Highest, 79, date. 19th 
■nd 30th, lowest, 34, date, 18th, meoa of warmsat 
day, 84 5, date, 25th, (molest day, 82, date, lEth; maon 
of maximum for the month, 52.4, megn of minimmn. 
370, oheolnte mean, 44 7, nmnial, 271, daily axeou 
compared with tbe mean of 40 yaan, 71. Wanuat 
mean temperature of Ifarah. 48. In 1808; eoUeat mean, 
39, In 1873 Abeolnte maximum and minimum of 
March for 40 yeara, 78 and 8. Aimge dhlly axoen 
alnoc January lat, 8 8. PreelpttatioB 088. greateat 
In 24 boun, 0 38; date, lat and tnd; arerage for 
March for 40 yean, 410 IMIolaiey of thla month com¬ 
pared with normal, 884 AomuntiJatad daSdancy 
since Janoarr 1st, 109 Qraatast predpltatloa, 7.90, 
In 1878, least, OJd In 1810 Tflnd Fraraaunf d|no- 


tloa, northweati tutai nummant, 7i988 tMiaa: 
boarly valoeity, lu.7;,'mBalmum vatoehy, 84 milea per 
hour Weather, dear days, 18; vuOy (dmidrt 18: 
elotHly, 5, on which OJIl or more of preelpltactlon oo-' 
eurred, 8 BsewfWI, 0 4 Mean relaUve humidity, 6U. 
DMiaa fog. Ind, 8rd. Snnahtne, 89 8 



At tbe boor of two In the morning of Sundgy, Jut*- 
ary Iftb, tha completion of the Shoabone dam In Wyom¬ 
ing waa annouBcsd. This Is tbe highest dam In the 
world, being 838 4 feet from tbe base to tbe parapet 
It Is located Id the profonnd canyon of tbe Bhoahone 
River, In one of the wtldeat and moat pictnreaque reg¬ 
ions of northern Wyoming The walla of the gorge are 
nearly perpendicular, and rise nearly 3,000 feet abowe 
the stream At Its base the dam Is 70 feet across; on 
top It U 175 feet In length, and at the baae the dam la 
109 feet wide 

Tbe rompletlon of this dam creates an enormous 
Tcservnlr, having a inrtaca area of ten square miles 
and an average depth of aevenly feet Tho capacity 
of thli Irrigation basin In gallons Is something like 
149,688,612,000 The construction of this great dsffl 
was attended with difliculty from the beginning, owing 
partly to the ina( eessible aeetion In which it standi. 

Tbe dam Is to control for all tlms the great floods 
of the Shoshone River and to provide on ample water 
supply for tho Irrigation of mora than 100,000 acres of 
exeepllonally fertile land In the valley below, s portion 
of whirh Is now available for selUen nnder the terms 
of the reelamstloii ai t 

The eontraet for the Bhoahone dam was let Septem 
her 18th, 1905, to a Chlengn firm for 1516,710 Thla 
Arm, however defaulted, and the work was oompletod 
by another eonlrsctor 


HsIlM'leaBlwg Oar. 

hen streets are eh anikl by aweeperi, whose bniahea 
pueh the dirt before them, the dirt la swept Into tha 
grooves of tho alrcet railroad ralli and then compacted 
by tho wheela of tho running isrs The rails so coated 
with dirt offer a greater rwilslmnee to the electric 
(iirront, thereby causing a greeter amount of power 
to bo used for the propelling of tbe cart. The rails 
must be eunstantly cleaned to avoid lorn of currant 

Tbe Hanover Street Railway Conipany has built tor 
this purpose a apeelal rail-cleaning car It la ilmllar 
In conatrurtlon to a regular twoaxls ear, and hu two 
36-hone>powor motors Between the front and rear 
wheels on both aldni of the car are steel bniohee, which 
loosen the dirt from the rails Thla dirt la automatl- 
(Mlly removed hy a vacuum pump, and depoalted In a 
box built Into the lower part of the car between the 
axles of the driving wheels Tbe vacuum pnmp la 
operated by au electric motor attacbeil to the dirt box. 
To avoid the raising of dost In dry weather, a sprink¬ 
ler and two tanks, bolding about 926 gallona of water 
each, are provided 

As soon as the box la fllled, an automatlo alarm notl- 
fluB the motorman who shuts off the pump, raiOM 
the brushes, and takes the ear to a idaoe where It can 
be emptied and mode ready for another trip 

This car can bo run at any rate of speed allowable 
In street trnfllL up to 17 miles per hoar, and still 
will work with good results 11 can be run by one 
man and the amount of power used at a speed of 
10 miles per hour Is only about 3,000 volts per mile. 
The car con dean dally an average of 46 miles of 
track, using aceordlng to weather conditions, up to 
132 gallons of water and taking up to one cubic ynrd 
of dirt |ier mile of track 


Sealh or Tfeoauu A. maxcMlale. 

The founder of the box toe Industry In this eonntry, 
Mr Thomas A Duxeiidale, died at Brockton, Moss, on 
April Ist at the ago of seventy A native of Blnglaad, 
Mr Boxendole came to Brockton In 1887 a poor man. 
The shoe Industry was then In Its Infancy He entered 
one of the large foctorlee and invented the box toe 
which la now need In nlne^entha of tha ahoet that are 
worn Later, with John Simmons as a partner, he 
founded the Arm of T A. Boxendale A Company He 
Invented many moohliiaa for producing ahoei, moot of 
which are now In uommon nae. He died a wealthy man 


meath at Theniaa ■. JoAry, 

Mr Thomas B Jeffaty, who Invented what la known 
aa the cllneber pneumatic tire, died on April 8rd. at 
Pompeii, imiy He waa for more than twenty-Bve 
yean a partner of the Arm of OoraiiUy A JaffOry, 
maken of Meyclea. BnglUb by birth, ha came to title 
eonntry at the age of eighteen, and settled la Chleaco. 
He took an active Intereot not only In tha davelop- 
mant of the Meyele. hut In the antomObUe na wtf. 


■ssth er VbsI TWedeie MeveH. 

Ptal Theodora Blevert died Jannary Utt. 1119, Ig 
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tSfOwetpaxidence* 


-To tiM Mltor of tli« BtiERTinc AKnir^ii 

Whoevor wUI Invant a machine to hull rioa. wUI be 
M great a benefactor to the rice farmer and the con- 
■vmer aa EU Whllnar In the Inrentlon of the cotton 
fin. The farmer often geta 7D cents per hundred or 
leaa for bis raw product, and generally has bis crop In 
the mill for months before be gets this The mills are 
huge atructures because of the necessity for large 
storage, but the real mill part of tbo plant Is about 
the same In machinery as a dour mill The main 
processes are two, the remoral of the bull and tbo 
remoTal of the polish The former Is accompllabed by 
bnrr stones, bat the grain passing from under these 
Is not completely clear of the hull The next process 
Is accomplished bjr a cylinder of wire cloth onntalnlng 
a rsvolving core of sheepskin with the wool on, which 
taksa off the remaining hull and the outside of the 
groin u well The native l^rencb of Louisiana pre- 
pars thsir rice by means of a aooden pestle, which 
rsmevea the bolls and leaves the iwllsh, the most 
nutritious part of the grain nsuully the mills have 
an arrangement fur coating each grain with paraflln, 
but this Is not even nn Improvement except In ap¬ 
pearance 

Whoever will invent a small machine, say In site 
simitar to a farmer’s fan mill, that will remove the 
hull from the grain, will remove the rice crop from 
the enormous toll now paid the miller, and give a 
cheap and healthy food to the people as a superior 
substitute for the present rapidly ascending foodstuffs 
to which we have been acLuatumod Them am lorge 
Inventmenta In the milling of the crop but It ought to 
bo a paying Investment with IPTR profit botwuun the 
planter and the consumer on oath 76 cents received 
by tbo farmer C- W CAMraux. 

Johnston City, III 

THi onoT or BinutoTioir on thi TBLUianuTioi 
or HOniAtg IITHHITS 

A ISPLT TO WISH mg's STATKMKNTtI IT TlUC PBESS 
To the Eidltor of the SciSTTiric Ahkokak 

BInce the auuouucement by Mrs F Bulloch Work 
man of the results of the recent srienllflc and carefully 
executed measurement of the two summits of Mount 
Huascarsn by the professional englneem sent out to 
Psru by her from Paris, Miss A. Peck has favored the 
press with communications, the evident purpose of 
which Is to bolster up her assertions not baaed on any 
measurement data ts to the height of that mountain 
by attempting to discredit the flrirea ebtolned by 
trlongulatlon the most accurate luethud of measuring 
altitude known To effect this the communications 
contain a quotation and two statements, one of the 
latter absurd and lelf-conlradlctory In Its ternia so 
brought together os to tend to befog the mind of the 
reader and lead him to Inter that In general the re¬ 
sults of trlangulstlon of s mountain summit by on 
expert engineer are likely to be vitiated to an extent 
of 4,000 feet by nifroutlon 

The quotation from Mr Mumin and the statement 
attributed to Dr Collie, the one a iiublisber and the 
other a chemist by profession, neither of whom, so far 
as I know, has ever clalniod to be an expert In altitude 
iDeosuremeats, merely repeat In general terms what Is 
well known to englnuora that no method of determin¬ 
ing the exact amount of refraction having been yet 
diacovered, the present heights of certain high moun¬ 
tains obtained by triangulatlon may be somewhat 
changed, either higher or lower, should such method 
be discovered In the future Such change would prob¬ 
ably not be great In any case, and In many coses 
would be very ellght, varying from nothing to a few 
tset, for no coefBclent of refnotlon that la likely to be 
used would greatly alter the results now obtained 

Between the recognition of the fact that figarea 
obtained by triangulatlon may not now be abeolutety, 
thoogh they ore eseentlolly, oeourate, and the rldicn 
Ions statement asserted by Miss, Peck to have been 
made by a nameless friend of a aocalled ' former mem¬ 
ber of the Brltiab Royal Bnglneeni' that be trlongn 
lotsd the great peak K-2 and obtained a height 4,000 


feat greater than that now aaalgned to It by the Indian 
bnrvay, which impeaslble dlliaronce Miss Peck would 
have the pnbllo believe U doe to refraction, than is 
an impaiHble gulf. 

The poMtbla discovery of an abaolutely noeurate 
of datsrmlnlng ratnetlon would affset cUeffy 
the pr ese n t altitudes aaalgned to certain vary high 
HlmalayaB paaha, each aa Mount Bvenst, which wen 
tilangitiated ftem very distant points low down in the 
Iffflaa plalB, and to a Isas degree some other high 
iMa abe maaniind from dlsUnt stations. At the 
JtanbMsh at n paper on mountmln exploration nnd 



layan surverhig, «r««^"g of the very highest moun¬ 
tains said "We do not know sxaetly, and at present 
there la no means of determining, what the exact effect 
of nfrartlon may be in those altitudes, and the 

reault of variation when applied us correallou to those 
obeerved trigonometrical ^tltudes may be consider¬ 
able " To show what ha ludges to be considerable may 
be added his further remark, "Mount Everest will 
probably prove to be some hundred feet or so higher 
than we at present reckon IL” 

Observe that Sir Thomas eonsldeni one hundred 
feet In 28,002 the present height saaigned to Mount 
Evereet, a considerable change in the altitude of that 
peak which ts the moat extreme case of all on account 
of Its great altitude, its distance from the measuring 
stations, and the large amount of moisture in the sir 
above the hot, steamy plain of Bengal He does not 
tor A moment entertain the figure of 4 uOO fe<-l mid to 
be suggested by the trbnd of Ihe British Royal Engl 
neer It Sir Thomas's estimate bo a probable 
one in this case, in the more favorable ones of lower 
summits measured from near stations the amount of 
correction would shade down nearly or quite to xero 

Now HIsa Peck suppoaM an allowance similar to the 
friend of the Royal Engtnecr's 4,000 feet mode to the 
ascertained height of Huascaran and asserts, "It might 
easily happen that the mountain Is one or two thou 
sand feet higher than It has been figured," which 
would bring It up well toward the altitude she has 
eatlmaled it at Such a supposition is not tenable 
Even If the 4 000 foot statement regarding K 2 were 
true the conditions in this case arc entirely different 
Her plan Is Ingenious but not (.rcdilable to her know! 
edge of the principles of altltiide-measun-niont Sup 
positions have no pUie 111 this field Observed facts 
are what count 

M de Larmlnat and his assistants who an cxiiert 
engineers and know what they an* about triangulated 
the two summits of Huastanin fruin four accurately 
measiirnd stations at on altitude of 12 6no feet, In the 
Immediate neighborhood of that mountain In iwrfntly 
ilear weather Hero wan no liuiuciiiu. distance, no 
hose In the atr no gn-at befglit of the summits above 
his stations, as In tbo ease of the grrat Himalayan 
peaks mentioned, to cause any spprm table ihenic of 
error due to refroition Refraction In this lam , If not 
allowed for at all would be pniLtItolly a negligible 
quantity His results delernilnod from four stations 
thns- being usually eonsidered siiOtient to Insuri. accu¬ 
racy, muBt be exact to within a very small figure Prof 
Kr Schrader and M Henri Vallot of Paris after a 
careful peraonal examination and checking of all M 
do lAirmlnals obaervatlous and calculations have in¬ 
dorsed them ss correct The Indorsement of eugliiet rs 
of such worldwide reputation as they have is a sufll 
dent guarantee of the aeeuraiy of the work Miss 
Peck may therefore rest assured that this trlangulaiion 
win be accepted by engineers and experts as airurals 
snd definitely ssttlliig the question of the sltltude uf 
the two summits of Huascaran 

Miss Peck makes two other statemonts, the relation 
uf which to the altitude of Huascaran Is not apparent 
(1) That I "Improperly clnlmsd" a world reconl with 
23 384 feet, and (2) that Mr OrahHUi'a asceut of 
' Mount Kabru, about 24,(KM) feet, twenty years earlier. 
Is now qnits generally acknowledged ” Mr Graham 
on his return from the Eastern lilmalays claimed to 
have nearly ascended Mount Kabru os well as to have 
mode a number of other high ascenta. He gave an 
account of his experiences. In London HU claims were 
very generally disbelieved at tbo time and afterword 
by mountaineers and engineers, and were especially 
dUputed by the Indian Survey, the members of which 
were In a particularly advantageous ixwltlon to Judge 
of their truth The grounds for discrediting his ascent 
of Kabru were several but the strongest of all, well 
known to the Survey ofib-isla, has never, I thiok, been 
published OH the Survey did not enter the lists in 
print against Hr Qrohom 'Within two years I have 
hod the opportunity of dlseuaalng the question with 
a retired surveyor general of the Indian Snrvey, who 
woe In Calcutta when Hr Graham returned from hie 
attempt on Kabru, and be expressed his dUbellef In tho 
strongest terms. 

Some time after the event Hr Douglass Freobfield 
advocated Mr aimhom's claim bringing forward no 
new evidence beyond Mr Graham’s original account, 
but busing hU opinion on certain considerations of 
probability, which though specious ware not con 
elusive and did not convince the pnbllo He stood 
nearly alone tor years Recently m tew of his friends 
have expressed their concurrence in his opinion, and 
in the United Statee Hr E 8 Batch and Mine Peek 
have echoed the cry. though neither of them can have 
any knowledge of the questioa that con moke thetr 
opinion regarding li of any value The world at large 
hOB remained either neutral or disbelieving. 

It Is noteworthy that Mr Graham hod no .nstru 
menis, not even on aneroid, with him by which tn 
detsnnlne the allHudcs he rlolmed to bare reached 
M that, 01 In Miss Peck’s csie hie Ideas m to his 
»iH4mdee wwa bM8d Wholly on gue«work It Is also 


significant, as sn English Journal recently etated, that 
attar his account glren in lAindon, he never Joined in 
the discussion that followed nur nttenipled by any 
further statement to defend hie claim Not long after¬ 
ward he disappeared, and, so for at I have been able 
to learn, his whereabouts have si me remained un 

Hr Graham’s account constitutni the only evidence 
arollablu In the qucatlon If anyone after reading this 
chooses to believe that bis claim to bare oicendod 
Kabru Is valid, he has a perfect right to do so, but 
such belief does nut afford any proof of validity, nor 
does It warrant tho person holding II In aiaertlng that 
Mr Graham’s ascent Is now quite generally acknowl- 
L-dged The only verdht that can be reached, oe the 
matter stands le that of unproven 

In slating the above feels I wish It distinctly under¬ 
stood thst I am nnl expressing my own opinion as to 
Mr Oraham'a claim This 1 bavi nowhere done cither 
In lectures or In writing ultboukb such c-xprMsIon has 
been ascribed to me by others 

With regard to Miss Peeks re|icatcd osscrtlnn that 
1 ’Improperly claimed' a world record with 23 384 fset, 
my position may be stated aa follows Although, as a 
nuitter of fstt, this altitude attained by me In 1883, 
was and remained for several years tbo blgboet meas¬ 
ured altlludo reached on nn ascent, sad although I hod 
every right to publish It to the world ns a record, with 
two cxccpllons I have never menlluneil It as such 
either In pubik nr In print not evin In tbc volume 
‘ Ice Bound Ht iglils of the Mtislagh,’’ by Mrs Bullock 
Workman and mysilf In which I have deserlbed my 
asceut til lliat sltlliiile One exieptliiii sun s mention 
of It In uno uf the Issui-s uf Whus Who’ Tbr other 


Is fore Ihe AIpliiu ('tub In Tsmdon In May, IWI'i when 


’The word rmord’ In the title of this pa|ier la used 
ns referring to Hie blgliest HuhsIsntlnliMl aseent yet 
muile In immiitsliiee ring Tin ■ oiiliiiitinn that Hr 
Orubam nMiilied an sitliiidi of J4 mm timl lies on 
\nrloiiB grounds whether rightly or wrongly been so 
strongly disputed that It miiHt lie regarded oi far from 
proved and then fore the ulllludii mentioned eonnot 
properly claim u place among tbosu acknowledged to 
have bt-oii made ’’ 

In tilts year njo, so far ns Mr Graham’s claim is 
iiimerued I w-u no reasiin to alter a word of that 
stalumout 

tn view of the above I do not think It would be 
iniirteouH hi me to deprive Mtsa Piek of the distinc¬ 
tion of ‘ Improperly claiming’ a world record In which 
she lieraeir has injnyed a iiionniioly for the last two 
yearw During lliul time her ililef ap|s-nl to the In 
teresi of the publli baa hei n not by aelentHle observa¬ 
tions ou natural phononiiim at high altltudus but by 
constant reiteration In the press without the authority 
(if any ineaaiireiiient proof of elalms to the attainment 
of an altlliide vnrlnualy stated at from 26 UOO to J3,000 
feet whlili Dually 1 ryslalllxed Into 'It may he re- 
ganliri as lertaln tliiit Hiiiiainrnn la above 33 000 feet 
If, as Hi-i-uiH prnliiilile the lielglil la 34 non feet 1 
have the honor of hnaking the world’a reeiird for men 
B8 well uB womiii 

Mrs Bnlliirk Workman s englneera have now 
Htrlpiwd her dalni of all Its and iirnlHihlllttes and 
brought It diDiiltoly down to 21X13 feel the altitude 
of the lower sninnilt of Iliiasr.-iran she dalnis to have 
Rseendiid Wiiiiam Hi atvs Wunkmav 

Algiers _ 

EgVirt or Relnfbll nn ihr 4'niiiin fndnalry. 

The amount of lalnfall and the development of the 
rottoD Industry In any region an Intimately con 
noelod The first proof of this ralle r surprising oa- 
sertlnii Is fniiud In Hie iviiiHiiiibI iiidenvnr of Inventors 
to devise moans of giving to the elr of lotlou spinning 
rooms a proper nnd siifflelent degree of biimidlly Hut 
a defidemy of natural humidity (aniiot be iierfectly 
remedied by artificial means, and It la a fact well 
known to all cotton spinners that tho product of the 
splndlea Is considerably Increased by the constant 
prasence of a birge amount of moisture In the air 
The molat climate of Normandy has mode that prov 
ince the chief seat of the lotton Industry In France, 
and for a similar reason Mamheatir lias boiome the 
center of the English entton manufaeture In addition 
to a molat atmuaphero the cotton industry requires 
abundance of water In Its visible form Cotton mills 
are always located on or near slreams and are pro¬ 
vided with rapacious reservoirs 

Hence the great diminution In the rainfall of the 
Manchester district which has taken place within the 
lost half century is a valid cause for alarm Heskelh 
has collated the records of rainfall mode between 1188 
and 1808 He finds that the mean annual ralnfhll 
was SB Inches between 1860 and 1886 but only 27 1-3 
Inrhes between 1886 and 1608 The observed shlfllBg 
of one of the braiiehes of tho Gulf Btrenni Is suggested 
Bg B pimlble eauw* of this griiRl derresse In nilnfsll 
which threatens the Indiisirinl prns|H>rlty of Mnnehew 
ter OBd the mirroundlug district—Cosmoe 


Sdentillc Americafi 
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The running of a railroad In Germany 1« evidentlj 
BCL-omiianlod -with unpleaaantncas, If one may Judge 
from the aroompanylng photOKrojihH The Potiidum 
Bhope, which are reeponelble for the proper main 
tenancfl of rolling Block, have been i oiifronted with the 
dlRk-iilt Uak of dlBlnfettlng tin cars U iconiB that 


The Potadum The region adjacent to the Yakima River In aonth- 
e proper main era Waahington la the location of a group of Irrlgs- 
fronted with the tion projects which are notable for the engineering 

U BconiB that featurei The topography of the country reveala a 

ila ore lllerally number of arena of arid land, aepnrated by hill rangea 

cara had been which prevent water being distributed from a single 

neaa, there was source of supply The onglneera of the Reclamation 

le germs might Service have mode an Investigation which extended 

as therefore.the from tho lower portion of the Yakima River to Its 


illh \(Tmln KV'II after lh< cars had been which prevent water 
1th tiiH Tuittmic tlioroiighneaa, there was source of supply Th 
losHlhllliy that living disease germs might Service have mode ai 
c walls and hangings It was therefore.the from tho lower portl< 

ir Wime yrars to take down all the upbol bead watera In the f 

alns etc and to clean 
thoniughly Natur 


m 


heavy and the cars were with 
held from service for a consider¬ 
able time Moreover, tbere was 
also tbe danger of Infeatlng the 
shops and other cara 
Tho problem seems to have 
licen HiKtf'Bsfiilly solved by Julius 
Pliitsi h n lio applied to the rail 
way (ar a iirlnt Iple of disinfec¬ 
tion whhh has bofjn suciosafully 
employed on veaacls His disin¬ 
fecting apparstus conslata of an 
iron lylinder built up of cast Iron 
annular seitlons of 18 feet In¬ 
ternal diameter The Inside length 
Is about 73 feet The cylinder Is 
so stoutly construoted that It can 
easily support without deforma¬ 
tion a 311-ton car 
During disinfection tho air 
within the cylinder Is couBlde^ 
ably raruBed hy a pump, and aa a The hage cylinder in which Oermaa iwawaf earn are dldnfeeted by 

reeiill, tho outer air oxorolsea a fornutldehTde at PoUdam after their reUm from a triy U Bu 

pniiMure of about 1,800 tons on 

tho disinfecting lylindur Since the apparatus le have planned five reeorvoira and dlatrlbutlng i 

healud during disinfection allowance liaa to bn made wbkh will have a capacity to lirigatu no le< 

for expansion tleniu the cylinder Is mounted upon SCO,000 acres, making this group of projects 

rollers, eo that the apiwratus can yield to an exbint tho most imporUnt In the WcaL The varloni 

of about tbree-quartera of an Inch In lungth, which le aro the TIeton, Sunnyelde, Wapato, Kettlti 

tbe amount of expansion Benton They have a water supply through tbi 


ive planned five reeorvolre and dlatrlbutlng ayatemi, 


tho most important In the WcaL The varlons works 
aro the TIeton, Sunnyslde, Wapato, Kettltas, and 
Benton They have a water supply through tbe rivers 


Before It Is run Into tbe cylinder, all the windows from four lakes and a submerged “meadow" having a 


and traneome of the car aro opened By means of a 
irane a two-tun closnm Is brought against the open 
end of the cylinder A rubber gasket Is employed to 
make the ckMiire hermetic Huge tmlte bold the 


and fltty steam pipes line the Interior of the c 7 llnder, 
all receiving their supply from the main pipe The 
total length of sll these pipes la about 1% miles In 


motion, so that all tbe air la 
brought In coiilait with tbe beab 
Ing tubes Bven durlug the cold 
rat weather the temperature 
wlthlu the tyllnder lan be raised 
til 140 dog K In from one to two 
hours In order to hist an entire 
coslIi to this temperature, about 
five hours la required After tbe 
car lias rearlied the proper tem 
perature, the air Is pumjied out 
of the rylinder until a vacuum of 
70 to 74 i-entlineten of mercury 
under tho normal pressure is ob¬ 
tained At this atmosplivTii 
pressure water will boll at 104 
deg P Henre all moisture Is 
•vaiiomled from the car without 
Injuring the iiarts hy the excel 
alve heat In no other way Is It 
pomlhle to kill vermin effeiliially 
The upholstery curtains, hang¬ 
ings etc-, are not In the least In¬ 
jured 

For very special purpoaes the 
can may be dltlnfecled with 
formaldehyde gaa At the very 
Brat attempt a car was thor¬ 
oughly purged of vermin To 
make atauranct* doubly aure, and 
to teat the eflieary of this formal 
dehyde dlsliifeetlng method a glass v 


total area of 674 square miles. 

While the lower sertion of the Yakima River Is 
used in part for what Is known as tbe Bunnyilde 
project, moat of the MirTlce Is performed by the 


I the projeeu, tbe TIeton Is must Interesting from 
tentific stantlpolnt, owing to tbe dlflkultles along 
route, the various applications of power, and the 



SeaUig (he cjrUBler vdU a two-tag giuketai elomn baian to 
aad tamlag aa (ha steaaL 

m ouanonoi or bailwat oair 

Ml fnll of the would have been Impoeelble This stream I 


living Ins-^ts had been purohased from a proteulonal through a deep canyon with very steep aMea, the 

vermln-exiermtnator In Berlin Thte vaatal waa height of the btulf ranging In planea as high aa 400 

placed In the car and covered with cotton and linen ftet from the bed of tbe river to the level of the 

The Inaecu were all killed canal Tho water of the TIeton la diverted by meana 

Tbe apparatus has also been employed to dry out of a conerete dam thrown aeroat tbe stiegm Although 

wet ears aa well aa cara pervaded with tbe nn- but thiwa feet high and tOO feet long, tbe voaervolr 


pleasant odor of cooking After twentr-four hours thus n 


I sutBoleat to fill g main canal IS mltoa 


they were quite ready for wrvlcc again. In this case long and lateral canals having a total of 61 Bllag la 
DO tennalln was nsed ctmveylng the water from tho dam to tho pohit of 

■■ — ■ dlatrlbutlan, the only praetteal rottte which eonM be 

LlDUnent for Bums.—40 parts sugar Ume, M parte located waa Urgtdy along tlw aide of th# eaiyaa B«r 


glycerine. SO parte oarbollo add oU, 1 parte laloL 


tha top, tbe rlB hdag of laA CungUoa that H « 


be ImpeMlblo to baRd a tmiael or agm canal apoa tt 
Canseqnently, Mveral bHm of the eendnlt vrero aap- 
ported upon hIngM or anna of telnforced conerete 
anohored Into the rock and extaadlng outward from 
the canyon aide. The TIeton project oontomplateo tho 
irrlgaUon of from 14,000 to 10,000 acres of land In 
the vicinity of North Yakima, Wash. 

As the wster is conveyed ahmg tbe predpttoue side 
hill of tbe TIeton canyon, for 30 per cent of the dis¬ 
tance tbe canal Ilea In tunnels. Tbe open canal aeo- 
thma are of eemlolrenlnr form, 8 teat SH InohM la 
diameter, with oonoreta shell 4 Inohee thlok, while the 
tunnel aeotlOBa are of circular form, 6 feet 114 Inoheg 
In diameter, with concrete ahall 4 
Inchea thick This canal and 
tunnel lining are made up In S- 
foot lengths, manufactured on the 
flats along the river bank, where 
conerete Ingradlanto are readily 
obtainable, and lifted to the canal 
line by cable bolats opemtod by 
atectrlo power Theae hotata are 
used eucceaelvety at points about 
two miles apart, and the ooaonte 
shapes are transported along tha 
taual between hoists on railroad 
tracks laid In the bed of this axoSp 
vstvd route 

This plan was adopted for the 
reason that beds of sand suitable 
for concrete were found In the 
bottom of tbe river In fact, the 
TIeton valley waa made the alte 
of a novel concrete works. The 
question as to how to transport 
thsm to tho work was answered 
by the use of electrical power A 
stoam and aeries of tramways were built at 

sain. convenient points up the aide of 

the canyon operated by cable 
hulsta These hotata In turn were aorved by a lerlea 
of olectriL motors smurlng current from a power ate 
tlon constructed tor tbe purpoac The concrete ae 
fast as mixed was molded to the proper dimensions 
la portable molda mounted on whools, so that they 
could be drawn from place to place After hardening 
had taken place, the forme were net upon trucka 
having aides of steel framework These truiki were 
mounted on tbe tramwsy, and tbe material hauled to 
tbe top ready to be set In place. 

On the TIeton project 10,000 feet of tunuel were 
necessary, divided Into two sections of 3,000 feet eaub 
and one of 4,000 feet In exuavatiag these much of 
the formatloD was found to be of black haialt rock 
requiring special marblnery to remove It In making 
the tunnel excavation a i In-ular bore 714 feet In diam¬ 
eter was driven by maLblne drilla. Tielon River has 
a fall of from 60 to 60 feet per 
mile, and advantage was taken of 
this to develop tho pnwer To- 
qulred for operating drills and 
other machinery and for lighting 
purposes A power canal 3,600 
feet long, of 180 second feet maxi¬ 
mum enpaclly and 34 feet efiec- 
Uve head, has been completed, 
which supplies water for operat¬ 
ing a Franklin air compresior 
capable of oompreeslng 1,360 
cubic feet of tree air per minute 
to a prenure of 106 pounds per 
Inch, a Westlngbouse generator 
of 130 kilowatts capacity, and 
one set of 38-lnrh twin turbines. 

About 600 horse-power la devel¬ 
oped, ample to opeiato the six 
eleotrlo drllle, six air drilla, shop 
maohinory, pumpa, hetsts, etc, 
and to light U1 the onmp build- 
Ingn. The turbine le regulated hy 
n governor, and the power canal 
la proTlded with an ample auto- 
matle overflow. Just below the 
power bouse. An sleotrie trnni- 
Aa tha air mtadon Urn, carrying 3,800 volte, 

^ has been oonetmetod to tbs upper 

portal of Trail Creek tuunel, a 
dlftaaoa of oevMi allH, BUeetrle 
drilla are being opermted at the 
two portals of Trail Creek tunnel, and at the upper 
portal of TIeton tunnel At tho lower portal of TIeton 
tunnel, and at both porteli of North Forte tnnnd, air 
drills have been Installed. 

Another dUBculty In the wny of buUdlag the TIetan 
projeot waa the croMing of a number of ravliHi oairr 
Ing small streams. A part of theM were diverted 
Into ooncrete flumea. while other oendulto (or tWi 
wore made from Kbhie tnaaonry Thane euMirta 00 

of the arehnd type and vary la width from two lM( lo 
right Inohea. tho riba of tho larMr amm hatat aM|» 
■uy to otdM te ajlo# 8p( Qm^flopd 
thaiaviMri 
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Ttaton vrojwt la wry a m al l esnaldMlac tba work iMwaaea csm« Amy BaitoM, tUmeA beftm tka pnco of bacon baa ao iaeraaaed aa 

which had to be parfonned and the aoreose which The nuniareua publiahed accoonta of high prlcea of to make the obante doairable 

Will be aerved by the water, a tract which will aore- food and the hardahltN which have been Inflicted upon The garrlion ration la Htesdll; Invreaalng In price 

■ate about 80,000 aciea U alL In the conatrncUoa the workingman, and alao the fact that hog meat haa becauae of the general rleu In the coat of food prod 

work It waa neoeaaary to bare a telephone line M become ao high In price that lU uie haa been aluoat ucta. When the eaUmatoa (or army aubslatenco were 

mllta In length, wagiw roada along the rouU of the problbltlTe^ baa reaulted in a complaint from our made laat May for the next flacal year. It wae aaanmed 

canal, and tunnela aa well u temporary aetUamanta TTncle Bam, to the effect that hla army aould haw to that a ration would coat 20 UT centa. By January of 

fbr tba workmen In the valley and on tto rim of the anbatltnta domed beef or oomed-beef haah for bacon tbla year the coat bad Increaaed to 22 centa, making 



Ike eanal cohMb altematoly of onen eemiclmnlar eonerete eondntta aad BnlMlag the open a^on of the Tteton conduit. Mote the weeden 

dronUr tnnneL forma lor the eonerete. 



One ef tte pmtnble melde need in fondnf the eonerde faetnga of Ibe The mcMtng yard, abowllig the eenernte lining eeetlona reedy ftr delivery 

condolt. nt the cnnal 



lining waa hoitt la leetloM in the vnOey and lifted to 
^aoe OB the ildo of the tamytm. 

•omnm himatioi n m takou WATiunD.—THg mroi oarrog oaial. 

of ue who eerwd 


tho mlilng of fbngo, fmlt, and hope and U loaated 
on three Important railroad llneo bavtng oonntcOona 
gtth the prtnelpal oltlaa of Waohlngton. 


,tfoqirtt.MpwtitamMla«aM.lgoiti 1 


i, 80 porto: oattaet 


To tbi 
bad the 

the TOgnlar raUon, the ntwa will not 
priaa, hot the man who reada tbla will undoubtedly 
think of the good biwf be geta at home and wonder 
why eomplalats Aould be made, 

Oa/t partlealnr reaaon wby the army will now uoe 
mnti boat la frem the point at aeeaomy, for na maiP 


the Bpanlah war, and It ntH-caaary for the War Department to anhmlt a do- 

erwd ua aa a part of flclancy aatlniaU to Congrcaa. If the prmi>nt rate of 

Increaee heepa up, the coat will bo nearly 23 mnU by 
tho end of the next flecal year When It It* < nneMeri.*«l 
that the army annually conaumea eeveral minione of 
ratlone, It will be aoen that an advann uf even a 
fraction of a cent In a alngle ration meana a Uf a* 
for a year 
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GtmM of rhauiti liive alwayi had a raarlnatlnn for 
all tlBHHci or IndlvldUBla, at all aseii, and the profna- 
hlonul Hharp’ ha« made ihia wcahiiPBB twhiili In 
aonio poraona la dPTidiiiM-d Into a ruling pnaalonl a 
iiirnnn for earning an e*aH) llvellliood Hi tlio •■xpunav 
of thp niiiiioroua llalH ’ who hIhU iho racn courao or 
othrr Plareh alnn Ranilillng 1 h lookod upon aa a 
iiiiiri (II Iphm liKlIliiinti' puHllmi The 


KHloiilHhlne. aiiih (liiiimy ftpiillamca aa 
IiiiiiImI iIImi mil, of (oiinu- out (it date 
IImiukIi (Mil liigonldiiH Hharp Invented 
II iHlili I he tup Ilf whhh waa alieet aterl 
Iiiidir a Viiry thin (loth eovorlng By 
nil ana of an ulu( tro-nuignct concealed 
a 1thIn the tabli, Ha top could be con 
VI rled Into a powerful magnet, and the 
dice (whlih were pn-iiarrd by having one 
aide of inetnl while the real were horvl 

(iinenl wiia on ur would fall In any hnp- 


(lardw are the muHl f(>rtll« Held for the 
guuibler'H revenue Winning at larda 
ill Iieiida largely upon tho poaaeaalon of 
lurtaln high lurda or the niea which 
win the trlika and tn gain lioaaeaalon of 
thean earda la the gambler’a olijKt For 
aaaurlng thia varloiia devliea havi been 
employed called ‘huldoiitM' luec bun leal 
rontrlvnneoa coneealnd In the aleeve 
whh h hy a vi ry alight preaaura or muve- 
meiil In one dlreellon, will Inatantly 
ahoot out the required card Into the 
gginblor'a hand and recede again Into 
th« aleeve One of the moat Ingenloua 
nnd perfect of (hoac woa Invented by a 
gambler named Knplinger and the de¬ 
vice baa ever ainre been known aa the 
' Kepllnger huldntil' The apparatiia woa 
worked by the kneea, an that no motion 
of the arma or body wai noceaaary A alight aeiwra 
tton of the kneea waa all tbat waa required to ahoot 
the rard liitii the gambler'a bond The knvui were 
thereupon relaxed and (he “holdout" receded like a 
flaeh Into the gnmbler'e aleeve 
Another variety of holdout la that loiiienled In 
the WBlatcoat, and here the hiind la held clone to the 
body with the earda oiileprend while the thread la 
pulled, and In that manner a cord abot Into the hand 
nnder iniver of the remaining carda ThIa however, 
la B dangeroua pruiCHluro whhh la rarely employed. A 
aniall but Ingenloua apeclea of holdout" la that 
known aa "the bag” Tho amall iharp point aeon In 


Into Ihe clip tliua formed, and 
may be withdrawn by the 
nngem In the art of drawing 
rarde on the table toward the 
body 

A daring yet almple variety of 
‘holdout' la attallied to the 
aleeve It la buckled around the 
ahlrt aleeve under the eewt and 
two amall pointed hooka faring 
uutwnrd prnaa iignlnMt I ho coat 
alcevo Thuae hiaika may be aep- 
aratod or brought neiirer together 
by preiaing upon a amall rubber 
tube If now a card bo placed 
agalHit the coat aleevn, on the 
oatolda, and the cUiw aeparatod 
and then mleaaed, they will 
olaap the edgea of tho card 
through the riotb of the coat, 
and It win bo retained there by 
tbe preaaiire of the epring In the 
“holdout" Bo long aa the arm 
be held dotmward, the card la 
Inviilble, but tbe card may be 
obtained pooeeaalon of by the flngan of the other 
hand when reeling egalnit the aleeve ct the arm to 
which the “hbldout" le attached 

A itlll olmpler device la to have a anall pocket 
ont In the coat eleere at the team The "pocket" la 
merely a ellt atgint three Incbee long. Into which the 
required card la Inarrted Tbe Bngera graap the 
rard and withdraw It with Ihe othera al-tbe required 
moment Another variety or "boMont” ii knows u 


the ‘ring holdout." A ring le worn on one of the 
Bugera to tbe inalda of which le Bttaehed, ae port of 
the ring, a amall wire clip or iprini, flaafa oolored 
The card la Inoertad under thia aprlng, and In that 


rapidly mtd wiB e hiwUtd. to sts«tohl» <ai» rtiitoM s 
Oard "ihaipd” itoo e*pl9 stker devleta lor ptetM 
kaowledca at Om oofds donlt to ovary member |s tW 
drde. In order to gain thto knowledge, a enintt 



manner la retained within the palm of the bond by mirror to employed, homfitliiiee tbie mirror to at- 
the preeaure Baperta In alelght-of hand wonld not tnohad to a needle potat, and (toad to tbe under tode 


n elngla Sby ona ha mnde. A mirror of 
thto charneter la a dangerone dedoa, nnd 
It to eesUy detected. Fbr thto reonoii, 

plo^ A email mirror to Inaertod Into 
the bowl of a pipe, laid eareleaaly on the 
table, the bowl being turned lUdhtly 
upward and toward the dealer. Now, In 
dealing the carda. they are paaaad anob 
In turn over the bowl of the pipe, and hi 
thia manner tbe magnifying glaaa H non 
taint oonveya to the ‘‘ehnrp" ell the re¬ 
quired knowledge aa to the carda oon- 
talned In each attter'a band. Oooaatoanlly 
"aharpa" employ a mirror ring for thia 
purpote, a large algnet ring being need 
which during the conrae of iday, le 
awiing around go that the algnet (Scee 
the palm Initead of the back of the 
band The algnet then twinge open on 
a pivot hinge and diaclotee a tiny mag¬ 
nifying mirror beneath By tbe eld of 
thle mirror, the majority of carda ean be 
detected ae dealt At leaet aeee and 
court card! can bo dtetingulahed from 
card! of lower valuta, which la the chief 
thing to be dlecovered 
There are a number of other Ingenlone 
davlcue employed by profmlonal ihorpa, 
but the above will at least give the 
reader an Idea of tbe extent to which 
this practice baa been carried, of tbe re¬ 
markable Ingenuity dlaplayad by manit- 
facturera of aueb devices, and of the 
dexterity and dating of the nmblen 
thomeelvea In employing them. 


■aerngraphir ■aamlaaillen of Batala. 

The macrograpbic examination ot 
Bietalt coulata In examining with the naked aye tbe 
mirface ot the metal which hoe been poltahed and 
chemically treated Is eneb a manner ea to bring out 
Ita eonatitutlon end lie Impuiitlee, In micrograptalo 
or mlcroeoopic examlDaUon the particular objecta of 
study are the character and chemical propertlea of 
the alloy, while mocrography ooncerna Itwit with the 
physical properUeo. The principle of the metbodi 
used la ae old as tbe llret roetboda of damaacanlng, 
In which an acid mixture waa employed which black¬ 
ened In dlBerent degrcea the itrtpe of Iron and eteel 
which had been welded together In the formation ot 
sword bladea. 

Tbe operations of roacrography are eawntlally two 
flrat, tbe preparation of the pol- 
labed aurfare, which must be ab- 
• ' eoluUly free from greoae, aeo- 

^ I ondly, the chemlral treatment, 

which la preferably eflaoted 
with dilute sulphuric add. In 
which the entire pleee of metal 
la Immersed for aeveral houra, 
or with an aqaeeua aolutlon ot 
Iodine and potamlum Iodide. 
The IndleatloBi furnished by 
the examination of the aarfacea 
thus treated are useful In datar- 
mlnlng the quality of steel and 
detecting the preaenoe ot aUg 
nnd of blowholea Whan a her 
ot metal to oaat there to tre- 
guently produced near the auiH 
(ace a blowhola which to Sited 
erlth the moro tuatbte Impurl- 
tiea. Oeually thia poitoat » 
tande thnmgh onwchM ot the 

thtektuM of the bv Mura- 

gr^lc mathoda ahoir whatber 
tbe btewhotea have teen eUK- 
erated elthar by tnatard or by 
removal of the nppw part of 
Iba bar. and they an ato» cap- 
Able ot detectlag fa tenad 
plaeaa traoee of thara btemtolMB 
which have been laft after Ue *e«nt»g 

Tbe atatltolea of the Aaarleaa Badway Iginntotifa 
abow that the Mt eurplBg of fMgbt ean ad % 
waye of the eoaatry on,^F»bruaiy istb toaaldM. m 
agalait i4,S7B os fbbMary Ipdi-SUlf oto latmit' 
iMhi and SS.41t i« WL fba ihwiMH m 


THK UAMBATK OOTItT Of TR BAHUXB. 

gaiiiblir depend! for hie auiieee partly upon hla dex¬ 
terity tn hendling the rarde during tbe actual 
lirogrewi of the genic t)f course marked cards are 
frequently omplaynd for tlilH purpose but tbe expert 
gambler will sueeved In marking the carda with bli 
thumb nail during the loiirae of the play, so that, at 
tbe end of a few hands he knows practically every 
card In the iiark from the alight IndlratlODa upon Its 
back Bometlinna. also cards are bent more or leas 
slightly to insure their ri't-ognlUon—either Individual 
cards or a number of i-ards together It half a pack 
la bant in thia manner this la called " the bridge" 
Kach card In this section tben baa a alight curve, aa 
shown tn tbe Illustration 



•ORoiJnuis> Tuon win QAiM. 

A gambler may even deal to bimasU or to any per- 
Bon forming the circle a parttenlar (frd wUob la 
knovra to him. This rard to at tbe botfam of tbe 
pack, and the "abarp" deato off tbe earda from tbe 
top of the pack contlanouBly uatll be veaakee the 
peraon Into whole hand be dealree to piBoa tbe cord 
neit to bim, wlien, by a ripU moVemaat, be wltb- 
drawH, not the tnp to' the bettem card with hto 
Sngen laetaad ot hto ttlak. Tbig trte^ w^ 
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gXf ml TUn Vr lU Mimran mrtth color Roboto the puten from the nuchlae tlona ilTen In the fonnule, nxrept that ehould a 

TbO flr treea of tba Paolfla Northwaat occaalonally The work may be done with the platen tn the machine, quicker dryins mixture bo doelred tho quantity ot 

attain anch propertlena, eipeelally In the territory but great earn ranit be taken to protect the working paraIBn oil may bo reduced and tho korosonu Increaeod 

near POget Boun^ that the itumpa after the treea bare parta from the duat termed when amoothlng up It In all oaeea the Ilghteat grade or paraffln oil aliould be 


near POget Bound, that the atumpa after the treea bare parta tron 

bean cut down are emptoyed for norel purpoaea. In alao takea 

aome portions of Washington one can lee these huge removed 
atumpa, which hare been hollowed ont and actually Wash th 
made Into temporary bomei for eettlera. To make a and dirt. 1 
■tump honae. It la only necessary to remore the ma- to glie It 


irts from tba dust formed when emoothlng up It In all caaei the Ilghteet grade or peraffln oil aliould be 
lao takes leas time to do the work when the platen la used and not the hoavicr lubrliatlng ulla It white 
imored paraffln oil la used a watir whlto fluid la produced, If 

Wash the platen with gaaolino to remove all greaae dark paraffln oil la employed Ihc liquid has a tight 


glea la pnt over the toi> ot the Mump, holes are cut tor Lay the platen aside tor eU hours 1 
windows and doora, and the dwelling la practically cempoMtIon to harden Then with 

ready for occupation. A number of theie Mumps have emery cloth smooth It down, taking 

boon uaed by aettlers on what are called legged-oS quite to the original surface of the pla 

lands, until they have been enabled to construct larger delicate pert ot tho work, and upon 

and more convenient dwellings. After thneitump home doing it depends the quality of the ]ob 

has been vacated, It is turned Into a atable tor the Acetone and amyl acetate can be 


Next to the big tree ot California, or aeqi 
aa it b termed by the aclentlMi, the Hr 
found In Washington and Oregon 

haa the hrgeat diameter of any - 

tree In America, and probably in 
the world Borne have been cut 
down which actually meaaiired 16 
feet In diameter at tho point where 
the Incblon was made Aa they 
decay very rapidly after the limber 
has been removed, uaually the In¬ 
terior can be holloaed out with 
little dlfflculty Bometimes they 
are used for dancing platforma, oa 
la shown In tho accompanying lUua- 
tratinn, some being large enough 
to accommodate tour rouplei An 
other custom b to turn the big 
slumps Into playgrounds for the 
children, who reach the top by 
pieces nf aoml nailed against the 
sides nr by ladders, and a pretty 
sight which a travelur often sees 
in the northwest Is one of the big 
stumpe turned Into a flower bed 
and covered with tho trailing vines. 


amber color Oil of citronelll nr oil of aaeiiaf 
be sulistaiited for the cresol nhlch has ni 
Hhatever and Is used simply to dlsgubc the 
tioii of the compound To one the I'ompound I 


t are called legged-oS quite to the original surface of the platen This la the 

bled to conatruct brger delicate part of tho work, and upon the care uaed In 

After thnaitump home doing it depends the quality of the ]ob 

Into a atabb tor the Acetone and amyl acetate can be •ibinined at any 
iucloeure for chickens drug store It uenatly requires from two lo five hours 
for the celluloid to dbaoive Breaking U up Into aiiiall 
California, or aequola pieces haatena oalutton Tha solution should be pre- 

icIentiMi, the Hr as pared in a wide-mouthed bottle that can be seiurely 




BT Lciia « riaaaus g gU ITOlir IX WAOIXOTOB, BIB noUBS XOl A BAXOIHB FLATfOU 

Aa every user of a typewriter 
knowi, the platen or roll U the 
part of the machine that wears out 
drat The constant hammering of 
the type against the surface ot the 
platen soon makea Indentatlona In 
It, which in a short time amount to 
such a degree of roughneea that It 
is Impoasible to produce good, clean 

A compound haa recently been 
discovered that will restore the 
platen to Ita original amooth condi¬ 
tion no matter how badly It la worn 
or how long It has been In use 

The formula and method of ualug 
the compound are oa follows The 
hloal material for use in repairing 
pbtona would be hard rubber, but 
In the procese of vnlcanlxlng, the 
rubber becomes Insoluble to a great 
degree In the solvents generally 
used for making rubber soluUona. 

Aa a aubatitute for bard rubber 
celliiloM la recommendsd Tha hard 
variety abonld be used, which Is j 

lold under the name of Imitation j 

Ivory This Is soluble in acetone, 
amyl aosUle, and various other RtniP OX A FIX TXXl IX WUEUOTOX WXICX BKXLTXXI A lAinT OF FTTI 

solrmta One of the best solvents 

la a mixture ot eight ounces of acetone and one ounce corked It should be shaken often during the pmenaa tn clfncl 

ot amyl aoetats. ai this will prevent the collulold from forming in fuamcti 

In the abaonca of anything ald^ In the way of cello lumpa The bottle should be kept tightly corked and may be 


Bllmtton I'uriy iriillnictora c 
length of a Rlaea tube which 
one mclir lung and was plac 


loUy ibUiiM In cnnljit \ llh the so- 
uilun In nature l.wj ■'"ml falla 
Ion or salt Through shipwrecked 
tnciwu that relatively fiV'Hh water 


lold. any ordinary article made of this substance, as a away from Are, fur it la highly Inflammablr Should the 1*0(1111 Oecan by digging to n irlflii 

comb, may be used There la a variety of coUulold the mixture become too tbick, thin It with a little more coral sand It Is not hnnever os wai 

iiosd In the manuflBotnre of oomba which is quite sat- of the solrent. If It Is not thick enoogb, add more water freed from salt through the inyr 

lalkotory for Oils purpose The color alao la good celluloid la simply rain water that Is retHlm 

wbars this tmiiety can ba oMalnad. A cheap and simple cleaning compound for type stratum and by It protected from adm 


In tiataig callulold on platens It la adviaabla to use writeri la composed ot the following Ingredients 


apnathlng with It that win glvt It hardnaaa, auch as Faraffln oil 1 pint 

Bnaly powdered alUca, Intnoiial earth, emery, or other Benxol 6 ounces 

glmUar aubatenoea About one ounoa ot pow d ered CreaM 1 drachm 

eahary to each sight ounces of eompound la a fair pro* Ksrooene t ouncaa 

portW IPowdarad aoa p alo n a also works waU (or tba HIx thoroughly 

Burpoaa. This compiinnd was tor years a secret ronflned to 

The eSllnlold aoluUon ahonld be nude aa thtek U ooe or two ot the large companies that rebuild type 

a fery heavy ayrup or melaoaea. te fact, aa thick aa wrltara. The machine ii Imraeraed in the compound 

jfflgy ie apr«M 'nie haavlar It la wban which qnlekly and thoroughly diaaolvea and removes 


' (li^.ttwaoolMif'tt windry It a 11^ oalorad ceUutoM All dirt, gum, greav 
U mfi, tt M airlagbte to add aqma Cotorlnn ma«^. aaagiel. but oa the roui 
, ■rtiilk'=l^,l!it,Ninilii^or aa ^igbt aa ( 

ot tbia 


water freed from salt through the hiyrrs of sand but 
la limply rain water that Is rctHlni-d by a sandy 
stratum and by It protected from admixture with the 
■ea water Similar phenomi'ua may be observed on 
the European coasts They may be considered the 
key to the popniar belief now contradlLb-d, that sea 
water can be sweetened by filtration through land 

Aecordlng to the Electrln Ratiway Journal, a novel 
type of electric locomotive has recently been built for 
canal haulage near Bremen The locomollii runs oa 
a quay which haa to be kept clear for Ihi i>asBnge of 
ilrajB and for other purposes To eecnre lli, iiecesMir) 
weight fur sdhealon It was doliled lo build lh< loco 
motivo In the form of two U's with a eonunctlng 


this compound retain the prapop girder The cnirant la taken from overhead wires. 
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A TOOL ros CEaiKKINO WORK IK A LATU 

.. I. 

Tbe accomiiiinylnK drawing whowi a handy tool (or 
Clnterlng work In n lathe ibuek When a Job la to be 
rniiil ulT It recjulrra a little lime to get It to mu 



mru HiTHoo or onmuifl wou nr a utbs. 


true I'lie drawing ahowi how the work can be expe¬ 
dited by the uee of a Bimpln tool The tool la made ol 
tool Hteel, the roller la hardened When a Job la 
plated In the ehuek to be fac ed off nnd the face of the 
work doea not run parallel with th<< face of chuck thu 
roller tool la aecurcd In the. tool poet, and the lathe 
carriage la then nm up by hand until tlie roller atrlkea 
tho taco of the Job Aa the work wobblee In thu chuck 
the high poaltlon will be alruck by the roller and 
foned true with the (ace of the lathn After the work 
lion bedn trued It la then ready for mac blning 


I LEAK nr A ITKAK OR WATRR FIPR 

tUbolo will occOHlunally cauae a kuk In a ateem 
I, after the piping baa been put up and 
iMcrbapa been In iiae for a ronalderable time It can 
bo repaired with an ortiluary carriage clip and yoke 



nODUO A RXUI OR WATll VIK. 


and bit of ahuet rubber jiarklng, although a piece of 
an old rubber ahno would laat tor yearn 
You ran rendity aee the application by referring to 
the aketih The writer atoppud two leaka In iteam 
pl|iea nfloen yearn ago by thla nielhod The pliMca have 
been In aervlcu etor aliire and bavci not lc»ked They 
were both lii rather Inacceaalble placc-a, whore It would 
have been dlfflciilt to renciw the pipe At the aame 
time being In oul-of tho-way placua the appearance of 
tho iiatcb did not mailer 


aiooTKD mjxn roR rzrbukxiital work 

Bmall groovc'd pulleya or aheavee can of courae be 
turned on the lathe but a aubitltuto tor the latho 
wbicb In BOiiie ren]H>cU la quicker and cbeaper, wjll 
be found very od vaiitagvoua The doBcrlplIon of aucb 
a raetbod followa 

lu a plec-c of wood of the tblrkneaa dealrcd for the 
pulley bore a hole of a diameter equal to that of the 
pulley at the boltnm of the V-groove With a half 
roonil roap or large drill cHiiinteralnk thla hole on both 
aldea Spill—do not aaw—the board In two down the 



middle of the bole, then nail or clamp It tightly to a 
amooth board the two halvea being preaied flrmly 
together Find the center of the bole with a compoa 
and drive in a heodleea nail taking care to get It 
vertical, to arve M a "corci' for the bearing Have 
handv a piece of ardboard conalderably larger than 
the pulley, with a hole In Ita renter the ala pf the 
anli Pour aaltad aelder into Um mold, and ontdilr 


■lip the ardbonrd over the nail and down upon the 
nTold Thla will forco out inperBuona moUl Ud moke 
the upper aide of the pulley amooth When cool, uor 
clamp the mold and pull apart where apUL A knife or 
roap will then do all the flnlahing neceaaary Two or 
more pulleya can be oaat together by placing the molda 
one upon the other, with their centen oomoion. The 
iignra ahowi luch a combination. A bub may be mode 
in a ilmllar way It a stronger bearing la wanted, ■■ 
(or an Idler, wrap a atrip of hraoa around tho nail and 
let It become ooldered to the metal 
Along similar llnea a cogwheel may he coat, bnt 
great care la neceaaary in cutting the teeth In the 
wooden mold A large number of pulleya can be coat 
from one mold, and (or duplication work thla method 
will be found quicker than tho lathe. 



Very oftoi It U neceamry In the drawing room or 
ihop to And Uw confer of a oirolo, a dlak or a pleea 
of ihoftlng, etc., when the dlamater la not given B*' 
low are three waya U which this oan be done 
The flrat Fig 1, la the nuthod uaually naed It 
conalato ol two right trUngtoi drawn so that their 
anglee ore in the eircumference of the circle oa abo 
and dr/ The point where their hypobmuaea Intar- 
leot la the center of the clrclo 
The second method ia abown in Fig > Draw any 
chord aa 0 b and take two poinu on It oa n d oqnidia- 
tint from lu enda. At theae two potnu erect perpen¬ 
diculars to ab cutting the circle at e/p and h Then 


The ordinary way to cut a thread by hand U to uie 
a thread-ehoalng tool with the number of teeth per 
Inch wanted The dUBcuUy In chaalug A thread U In 
ilie aUrtlog II takea a great deal of practice, and 
even then a ‘ drunken” thread may be tho reeult 

The accompanying iltuatrationa show how this can 
be done in a very simple way and yet give an aboo- 
lutely true thread 

If a number of acrewa ore tel be cut the beat way to 
proceed Is as follows Take a thin piece of tubing 
that will Juit (It over tho bar or bolt to be threaded 
In one end drill u amall bole, into which fasten tho 
end of a spring brass wire, preferably by soldering 
Then wind tho wire around tho tube half a doion or 
more turns Now take a thread gage Select the 
number o( thread! per tnoh wanted and place It length¬ 
wise of tho tube, bringing one tnm of wire la each 





■ORRW-OVTTII6 ATTAOBXUT FOR LATHV. 

notch, after which pull the free end of the wire and 
keep it tight Solder the rolla to the tube, using only 
the comer ol the soldering iron then move the gage 
one-third of a turn around the tube and repeat the 
soldering and flnaliy move tho gage again an equal 
distance and solder 

It will now be seen that there la a perfect thread or 
aplral around the tube, which we will call the maatar 
thread Thla master thread must bo slipped on the 
bar or bolt to be threaded so that It will not turn, 
allowing enough room at the end tor the threads to 
be cut The cutting tool consisu of an ordinary hand 
tool, wtth only one point Proenre a small piece of 
wood, long anough to reach over the master thread 
and to tho end of the bolt Into tbU piece of wood 
drill a holo Just large enough for the cutting tool to 
Blip through and dt anuKly 

In operation the cutting tool Is held In the right 
band. In the uanal way Then with the left thumb 
press the piece of wood against the master acraw and 
start up the lathe The master screw will feed the 
cutting tool the right pitch Aa soon as n geod atort 
la obtained the tool will feed Itself without the aid of 
the master arrf^w 

When the thread la flnlihed the maater acrew may 
be removed and slipped over anqfber bolt to he 
threaded The spiral may be wound right or left, ac¬ 
cording to the direction wonted Any number of 
threads may thus be formed That la to aay If a triple 
or quadrupis thread la wantad, It ia only neceaaary to 
wind throe or four'wirea around the maater thread 
and proceed an before described This arrangement is 
also very handy in itsrtlng a thread when the ordi¬ 
nary chaser is used, as it will always inanre a straight 
thread It la not neceaaary to ntofe or mark the 
wooden block, as It readily takea the Impremlon of 
the thread from the mooter acraw 

ng 1 Ulnatrotea a plan view of on ordinary lathe, 
ready to cut a thread Fig. t shown how interani 
thnoda mny ha cot Old Hr I Rkowa tho BHrtor thrand. 



THRU WATI or FlKSnie TBI OKTIR OF A (KROU 

draw I A and /p. and the point where they Interaeot 
will be tho center of the circle 
Fig 3 is Bimllar to Ftg 2 Draw any two chorda 
aa ab and rd and at their centers erect perpendliu- 
lara to them The iwlnt where the periwndlculan meet 
will be the center of the circle 


HOW TO IHARFtH A FIFB OB. 

I discovered a abort time ago that a mill-cut flie 
would sharpen a solid pipe die quite easily and 
yi.kkiy without removing the temper In the die The 
first few rube of the Bln will slide without cutting, 
this being due to the grease on the die Just aa 
noon M the greasy surfare la thoroughly worked off, 



A FBI SB CAB BK gBARPinO WITH A FUB, 


the flic will commence to cut, and will cut very 
smoothly making a keen edge on the cutting thread 
Heretofore I hnve always worked on emery grindera 
to try to do thla work without removing the temper 
of thu die, but found they worked very slowly on ac¬ 
count of the small dlamster of the wheela, also that 
It wroa quite a nuisance to set the die for the cutting 
whwl Most muchanlcs would not try the lllo not 
having the least Idea that It would do the work That 


Herewith ia a sketch of what la known among 
cowboys as a "Spanish windlaaa ’ 

One end of the rope is made fast to the load, the 
other to a “dead man." tree, or fence post The ver¬ 
tical poot or timber which Is used os a drum la rotntod 
by means of a bar placed In a nearly horlaonUl poat- 



tton bearing s«alnst the verUcal poR but not M- 
ened to it The rope Is poiMd araund the and o( thii 
horliontai bar 

One man holds tha post against the ground ud 
rertleel. end a eeoond mu welke nromd with the 
her peaelng it above the rope, and thw wlattli the 
rope <m the vstrtleal poet , , , . 

The whole wiedloee mqvutBmrAlha 'Vud 

u the ftwe4e *euA m. 
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AniL 16^ ipux 


Mde II tk* ground tor Uio TortlonI pool to tan In. 

TUi wladloao li vorjr noefol tor pulling wogono and 
outoa out ot the mod. AU one needa li a ropo and 
two poita or tlmbon. 

m vuoHma of tool Hiwoijg. 

■T A. 1 lAMU 

How otten It orrun that when a tool nuh aa a 
brad awl or partlrularlr a keen-edged chlael ia thrown 
down Id h hurry It will roll oil the bench and tall upon 
tho floor, perhapa Into a glue pot or upon the toot of 
the workman, or on a hard inrface that will nirk or 
dull the ontting edge The following little acbeme la 
employed with all the wood-working toola of the writer 
and found to enawer admirably Bore a bole In that 
part of the handle that reeta upon the bench, with a 
dTwelghtha rather dull rutting twlat bit. Bore the bole 
only aa tar aa the center ot the handle, but no farther, 
or the object dealred will be defeated A dull cutting 
bit mokea a rough-aided hole Into thia imur aome 
melted lead (uf coume the lead ahould not be ton hot) 
When the lead becomea aet. trim It off evenly with a 
line raap and llnlah ell with roaree sand i«per Now 
when the tool la thrown down hurriedly ui>an the 
work bunch It will not roll over more than once and 
will come to rest leaded aide down Thie little dodge 
la not only Inexpenalve, It la thoroughly eftectlvn, It 
will not only aave annoyance, it will prevent many an 
areldent, whlih no one can realize more than the 
man who la handy In the uoe ot wood working toola 




number ot bolea at the top tbonld be made tor the 
circulation ot the air and spent gaaea. 

The Mver may bo out out or portonted In auoh a 
way aa to repreaent a landacape or any conTontlonal 
dealgn The inilde of the shield may bo lined with 
mica so ai to render the beater more sate The mica 
may be tinted In almost any color dealrablo Aniline 
colon are dissolved In amyl acetate, then mixed with 
amyl acetate collodion (commonly called banana oil) 
This mixture lx applied with a soft bnieh and will 
dry very smooth It will withstand a great deal ot 


BBAO AVU Win KABSLli WnSSTKD TO FUmT 
MIXIXO. 



A oas HXATn nr thi fom of a lakf 

li<«( When tin biirni r Is llghlnl Hit giw will burn 
and form small blue leads on the oiitelde of the per¬ 
forated burucr, and aa tie llaiiie slrlk'-e tie asbestos 
libers It will make them glow very brilliantly and 
change cnlnrs as the fIberH are moved to and tro by 
the currents ot air passing between tho cover and tbs 

If artistically made tho beater may be used on the 
top of a table and will bo a real ornament to the 
bouso but, ot course, will show off to a better udvan 


AJt ILLUltIHATXD OAg EIATXX. 

The accompanying llluslrallons Jjpwt how an U- 
lunilnatud gas healer can be mads. The beater Is 
mounted on a suitable pedestal, snch as a wrought- 
Iron stand or a boee ot some old discarded oil lamp 


A suitable handle is pruvidod at the top of the cover 
for this purpose 

Through tho base passes an ordinary gas pipe, and 
at Its lower end a stop-cock Is fitted with a sultablo 
attachment for a rubber hose so that it can be connect 
ed to the gas supply In tho usual manner At the uplier 
end ot the gas pipe Is attached an adjustable sleeve 
for regulating tho proiier proportion ol air to be mixed 
with the gas. The sleeve terminates In the burner 
proper, which Is made with double walla. Tbo lower 
imrt is made conical, so aa to bettor dtstrlbuta the mlx- 
b're of gas and air Tbe burner proper Is mode from 
ordinary culinary utensils, the Inside part from a 
small pan, and the ouUlde part Is made from a col¬ 
ander with very small holes, the smaller tbe bettor 
These two parts are riveted together at tho fop, so aa 
to make them tight. The lower or conical part-may be 
mads from ordinary black Iron and may be tastensd 
to tbo upper part as well aa to tbe lower or gas pipe In 
any suitable manner, as by riveting or seaming. 

The acrosn li made ot wire netting fastened togatber, 
forming a eons with tbe same Uper aa tbo'bnnisr 
•pis upper strands are bent Inward so as to servo as a 
support tor the cons On this ■crean long asbestos 
flbers are attaohad. Tbe raw Canadian rock aabsstos 
la proc u red and the Bbers pullsd out In long threads, 
■ Dme t h n ea two or three Inches long These fiben aro 
tBstonsd and spread all over the surtaes on top ot the 
perforations In tbs burner, and when ths gu la Dghtad 
an IncandeacoBt mast win be formed which radiates 
beat hot to not eoniumad. The ontslde cover to also 
made from semo sort ot pet or pan, provided at the 
-top with a snltablo haadJo, tsrmlaatlng with a down- 
imUDr ntmdbm rod, whkb parom throogh hotos In 
tk* top of ths hmor sad fits tato s small 

BUtoit ft ths towur or emUosl end. This to for iho 
h{^ it tseacslF gtlailMd to tho ISMS. A 




nonOXAL FIIVI IHOWIIS BXTAII of OfngTBUOTlOF. 


Nearly everyone who has bsd much flting to do, 
knows wbat a dtfflcult thing It to to get hold of a 
Nltobto handle Wood ones wlU split even If terrnled, 
or tho brass femiln will becoms battered sad weak- 
Stoad. Btael ones are rarely sattotsotory, sad the aet 
sfMws srs always la tbs way Tbe following to a 
Bfaapto oNtbod St rolntorclng tbs flls haadio: At tho 


tu& ot the Sis handle turn two Vlaoh grooves, plac¬ 
ing tbsm % Inoh apart Connect by two diagonal 
grooTSi of the same stoe. wrap with a piece of paper, 
and pour Babbitt matal or solder In the top Trim 
up, and you have an everlasting file handle 

A simple and Inexpensive Ole cleaner to made by 
hammering either end of a medium or largo slisd 
common wire nail until It to flat This tapeiing flat 
piece la then trimmed off square, with a flie, and 
filed to an even thin edge This cleaner Is self 
adjusting to all flies and Is far more effective than 
the expensive wire brushes usually used 

Kllee os nearly everyone knows are made from tbe 
best of tool steel to bold a sharp and strong edge 
under tremendous strain This steel primarily bos to 
be capable of being easily worked snd, after It Is 
worked ot holding the flnnst tiniptr Imaginable It 
will bo seen therefore that It must nernssarlly be 
the best ot raw nmlrrlal tor tho artlclfia cnuiui rslul 
Iwlow It must be remembered that Hies have a very 
high temper, and therefore In all operations In whlib 
tills degroo ot hardness to not basenllol, tbo temper 
si oiild bo drawn by heating and eooling down slowly 
In ordir to render the steel less brittle In foci, the 
temper and quality of a good file are Instanced by ths 
fact that tho writer has seen made and baa tried satis- 
fnctnrlly a razor ground from a 10-Inch flat mill tile 
on a regular emery wheel and then honed and 
stropiied Into shape. 

PerhaiM the flnt uae I ever saw old flies put to was 
a full set of nail sets made trom S-Inch triangular 
hies by snapping them off to an even length at Hvh 
liiihcs and grinding the iiolnts down to various sixes 
required Tho lop ends were rounded off nicely, and 
the li eth were ground just 1 nnugh to give a beautiful 
knurled effect to the set I oskid the mechanic who 
made these tools why he hadn’t ueed rat-tall flies and 
make them round, but he said he Just wanted them 
different from the common run of toola Some yeaiu 
Inter 1 did have the pleasure of eeeliig n iH-niltlflll set 
made from round files. Only wUb llieso there was 



Auotbor splendid set which was evolved out oRlia 



kunoiois FILX HAn>L& 


by a machinist who had occasion to do a little s|sw lal 
lialtern making from time to time, was a complete set 
of Iltile V-shaped gougee end flat chlsuls and half 
rounds, all made witb curved shanks to reach othl^ 
wise lUHtcesHlble plaiee These were niude by fnrglug 
snail lIliB of the rtquisite iruss seillon Into tho eiirve 
required, and grinding the shank and edge to the tool 
desired By requisite cross set thin I mean that be 
always took a flat flle lu make a flat chisel and a 
triangular one tor a V-shsped one etc When theee 
were ground nearly lo their finished sizes he hard 
I ned them by suddenly moling In oil from a cherry 
red heat, and then tempered them to a medium straw 
and again cooled them, after which they ware given 
their Bnal grinding and sharpening The tang on the 
file was just the thing lo fasten the finished tool In a 
firmly ferniled handle, and his tool was complete 
If you want a good heavy center punch, snap off 
either a rat tall or triangular flle nt the right size to 
a couvcnlenl length, say five luches grind a good 
long taper on II up lu tbo last ‘K, of an inch, and make 
the taper shorter lo give more metal to the point, and 
IJiere you sru 

BoniPtimes a file will help out a serious difficulty If 
It la only used An ociiialon arose In wblih It was 
Bheolutely necesaary to shear off some large spikes In 
some built np timbers that had already hem placed In 
a building It looked well nigh Impossible until I 
thought to sharpen a file to an i-dgo on the blunt end 
similar to a cold chisel, and by driving this In be- 
tv/een the plies It was a simple matter to rut tbo 
spikes, though to tell the truth It spoiled the edge of 
tbe file Bovoral times before they were sll rut 
Perhaps the most common use in whlih they are 
put to to make them Into burnishers for sharpening 
cabinet scrapers and kindred tnols Fur these they 
are simply mounted In a handle and ground until 
they are perfectly smooth Triangular files are the 
ones commonly used for this purpos e 
A round flle makes an efficient awl for any purpose 
snd with scarcely any trouble to transform It ready 
for Its new duties as It neods only to be sharpened 
An amateur desiring to take up brass craft work, 
and not wanting to pay the sxorfaltant price generally 
exerted for an outfit, decided to make one from flies 
In less than two bourg he had made every tool lllns- 
tiated In a largs BMortmant and they were a credit¬ 
able-looking outfit, comprehensive enough for any ordl 
nary purpose, and Included all the enstomary pUrcIng, 
dontliMb tTMlng. and sUppllM toota. 
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L«^al Notices 


-- 

*'°*^*'' ^ •M.ia Alumt miytwdr know* lonethlf 

tl'anS' ^ S'ZS about nllraad rule, but rwr bw, unite 
j nirriaa toSiSt OT bUTlnf htid tome rnllrond po- 

sts: •*««• 'r» • '*••» “•* “* 1“^ 

i-r wotkM, ruabiam L. A pnoautioiia nro taken to prevut aod- 

r a.H-krr rmblnnl M !>«■ SSjot dent 

iiS’eiS.tS, ““■*I WbeneTor a Us wreck occurt, through 

r H. Banrnidt mail *" t****! ordoTt, ovenlght of a tale- 




























































































































































































































































































































































































































' '16, 191a 


Ask For Book Yon Want 

PUce chtdc In «)iara b«knr Indloiiiia num- 
bMof bookilalradi writs nuM utd idwcu on 
lisM Iwlaw snd (ornsni, with 10 ontj pmtnKC 
■ttsofacdfiiHlthc buokliyouro—withuot further 
expenw or obllgition, of coutk 
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We have speeded up our ships 
and railways, we have made rapid 
transit more and more rapid, we 
have developed a mile a minute in 
the air and much faster in an 
automobile. 

But the Bell Telephone is quick¬ 
est of all it IS instantaneous No 
weeka or days or minutes wasted 
in waiting for somebody to go and 
come, no waiting for an answer. 

It IS the most effective agency 
for making minutes more useful, 
more efficient 


In almost every field of woric 
men are accomplidiing more in 
less time with the Bell Telephone 
than they could without it They 
can talk with more people, near 
and far: they can keep the run of 
more details; they can buy or seD 
more goods, and to better advan¬ 
tage , they can be active in more 
affairs. 

The Ben Telephone has placed 
a new and higher value upon the 
minute — for everybody. It has 
done this by means of One Policy, 
One Sy8tem,and Universal Service. 


BM Long Dtatanea Talaphone aereice not oafy 
gioea an atUad ealua to a man*a minutaa—it 
aecompiiahma baaineaa raaulta mhieh atotdd be 
abaolut^ impossible without it. Every Bett 
Talephaae ia the Center of tha Syatem. 


Toa Want A Boat 

SJiSTiJMiimlWt at* 
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American Telephone and Telegraph Company 
AND Associated Companies 
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ISIO MODEL 

Ideal Lawn MowerGrinder 
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■hurt, ^tad Ilf IMCIM tiuihtiUlc cnSSrfbuuou* wm‘'mfilK iiiwibI 

■uniUou Acxcpud initln will biiuki fur wnrulWBpocgrMo 

TBDX VAT TO FUTUT lAlLVAT AflOlOBIItt. 

1 In well uDderiiluud eiuoiiR railroad offlclala tbat 
(liu moat rnilirul louihi uf railroad aretdonU In 
thia lounlry la to b« found In iho lax aenao ut 
dlailplluii aninni tbu umployma Proaumptlva 
IMouf uf tbla la found In tbo fait that, althouKh our 
liadlnx mllrooda bava iMiun equlppiid with a bloik 
HiguaJ ayataui and oibar aatety appllamoa, which aro 
ginurally equal and In aonie coaea auptuior to thoce 
on European rnllriaida, tbo number of accldenta In 
luiiiiortloii to thu uuuib»r of iioople utrrlud rontlnuea 
ru bi larger lu (lila coiiiitry Wu tbereforw nole with 
much aatlafaitlon that lh« Chli ago and Nurihweatern 
Kaliwuy haa taken a atep lu the right dlreitlon by 
appointing an clUfilBl whom chief dutlea will be to 
make a aludy of railway aicldenta, aud by a ayateni 
of i4ut«tlan Bud alrlct enforcement of diacipllne, en 
deavor to eliminate the moat fruitful cauoe of Injuriea 
to iiasHengerB atid damagea to freight Opportunity 
waa recently taken of the rvorgaultatloii of the (Oin 
IHtliya claim department, to rclleie the claim agent 
uf much of the detail of hla work and allow him to 
make a careful atudy uf the enuaea of all accldenta lu 
tb« handling of poaoengera and freight It will be hla 
duty to bring about a more thorough (o-operatlon and 
a higber atate of diacipllne among the varloua em- 
pluyeea, upon wbcMw ruiailment of Ibelr dutlea the iiafe 
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trlala to tbooe which were run with the reclprooatlng 
enginea Except for the nubatltutlon of turtolnea for 
rec Iprorating enginea, the ahip with reapeet to dioft. 
biillora, and propeller was In exactly the aame eondi- 
tlou aa In the flrot trialo. 

Wrhen the reaulu came to bo worked np. It woa 
found that with neventy rrvolutlona of the propeller, 
there woa a net gain of from 15 to 16 per cent when 
ateam for all purpoaea woa conaldered. and of from 18 
to 19 per cent for*the propelling enginea alone Tmno- 
laled Into terma of holler power, Uila meana tbat one 
boiler out of every elx In the slow cargo boat can be 
dlapenscid with 

Ulieaklng of the Important queatlon of the strength 
of the mcu^hanlcwl gearing Mr Paraona stated that as 
the ‘Veapaalan bad been taken out In a heavy oea 
without experiencing any trouble with the reduction 
gear. It won proboble that the gear would stand any¬ 
thing that the shaft would stand In the dlaoueilon bt 
the paper various ahlpbulldem referred to the long- 
aunding prejudice againat mechanical gaarlug, and It 
was thu genergj opinion that Ita rapid wear waa due 
to the Imperfecifona of manufacture which character 
Ixed machine work In the early days of tha ateamshtp, 
wliun gearing woa used for speeding up the propeller 
juet ae today It Is being used for speeding down 
Ihe eerly mechanical gearing, moreover, becnuie of 
Ite Imperfecllon, waa very nolay, but It was agreed 
tbat the almost perfect gear cutting which can be done 
tcMlay will practically ellintnate the noise, portlcnlnrly 
If the gear be suitably incloaed and aound-dendened 

Mr WeatinghouiM recently proved, in the remark¬ 
able teats with a S.OIIO-horse power reduction gear 
which were carried out at tbo Pittsburg tbopa, that 
by tbo use of hellcat gearing, which la the type that 
waa used on the 'Veapaalan,*' it la possible to transmit 
large horae-irawera with an inappreciable amount of 
wear and with an elllriency of over 98 per cent, which 
la about the same efficiency aa was aecured by Mr 

Now Ihe vaet Importance of theee ‘Veapaalan ’ trials 
will be appreciated, when we bear In mind that about 
two-tbirds of the ateam merchant marine of the world 
la of the alow cargoearrylng tyiie, for which tbo ateam 
turbine, becauae of Ita high apeed of revolutloo, has 
been found to be unsuitable Moreover, tha ‘Vespa- 
ale woa the flrat vesnel to be flttod with the new 
ayatem and it Is reasonable to conclude that with 
Ita further appltratloo to cargo steamers, an average 
economy of at letwe SO i$rr cent will be guaranteed on 
I bo engine and 17 per rent on engine and auxiliaries, 
ur aa Prof Ewing put It, there will be a aavlng of one 
boiler In alx on tbe whole equipment. 

Kurtburmore, not only will there be economy at tbe 
euol pllu but the reiluiUon In wnlgbte will make poe- 
Blble a eonalderabte Inereoae In the cargo-earrylng 


scheme la a must excellent one, and we believe that Ita 
results will be so aatlafaitury aa to lend to similar 
arrangenienu on nt leuat lliv more Iniimrlant rallrcmda 
of the (ouutry 

Al KMOH-KAXIMO XZPUIKHT. 

T tha laat meeting of tbe Inatitullon of Naval 
Anhitecta, a paper waa read by the Hon t! 
A PaiKona which created a profound Iniprea- 
siiio among the British naval architects and 
Hlilpbiilldera It wos deoirlbod by Prof J A Ewing 
ol ibimbrldge University as epoch making", and the 
announcenienu which It contained must be conaldered 
as second only In IniiKirtaure to those which were 
luude by Mr I’arauna after the aucccaaful trial of hla 
first turbine driven steamer, Turbliila ' 

Mr Pnraon-is paiicr which woa entltU>d The Appll 
latlon Ilf llie Marine Steam Turbine and Met hank al 
lIcnrlnR to Merchant Ships,' described the aucc-esaful 
appllratioQ of a roixblned ateam turbine and Ecductluii 
gear to n slow speed merchant atcamcr, the "Veaim- 
ilau Thu Vcaiiaatan ' la a small cargo atnanier of 
IvMi than a thouaoud tons dlaplaeemont, which In her 
original ccmdltlun waa driven by rec Iprnc atliig engines 
which were siiffirlently uietCMlate to be conaldered as 
representative uf Urn average engine-room equipment 
I'f Ihe modern tramp steamer To make certain that 
the comimrlson would be truatworthy, aud equally 
fayoroble both lu the reciprocating nnd the turbine 
ciipiiic the reciprocating engines were thoroughly 
occ rlimled and pul In lirsU lass crmclltlon Tbe ship 
WHS then taken to sea and put through a courae of 
triHlH in which complete data relating to draft 
wc'ullier water and coal consumption etc, were col 
Ipited The vc>Hrs I was then returned to tbe yard the 
rcciprocsilng mglncs were removed and a faot-nin 
ning cicBiii turbine with a 1 to 40 reduction gear was 
Installed, Ihe pru|H>llc r iibcmI with the reciprocating 
engine being left untouched The reduction gear ron- 
■loted of plnlon-c on the hlgh-preaaure and low preasoru 
turbine ahafti and a Urge spur wheel on the propeller 
abaft Tbe gears were of roet Iron and the whole 
woa mounted In plain bearings without the use of 
any aimulal adjiurtment devlcisi. The "Veapaalan’’ waa 
fhen taken to sea, and put through a aimllar coursa of 


the United Htaica Navy Deportment has authorised tbe 
Installation of Wnitingbouse turbloea with Melville 
and McAlplne geare In the new fleet collier No. 8, 
which la being built at Sparrows Point, Maryland 
Ihe space aud weight saved by tbe use of this appa 
ratus as ccinipencl with the reciprocating eOglnel 
originally cunUnjplatcd for this vessel, will enable It 
to carry about 2<Ni Iona more coal, and It la believed 
that the ecenomy In inal consumption will be such that 
the savlug thereby effected will add another 200 tons 
to the net carry lug capacity of the collier 

VATEKWAT DlTELOFim III EUIOPI AID TBX 
IIIITXS iTATSS. 

E note that a contemporary aoundt a word 
of warning against prerlptute action in 
the wholciale development of tbe water- 
waye of the United States, by drawing 
attention to a document issued by the Brltiab Koyal 
Commlsalon on canabi and waturwaya, which It cun 
alders to be worthy of serloua study on tbla alda of 
the Atlantic The report deals with the waterways 
rf Belgiiiin, France Oermony, and Holland, and our 
cniitemporary advlaea tbat It be studied In connection 
with the recent rcimrt of the army engineers on the 
proposed It-fnot waterway from tbe Lakes to tbe 
Uuir It la rlaliiied that the Royal Commloalon report 
strongly anatalna the contention of the army engl 
neera that the Mlaaloatppl and Ito trlbntarlet, with 
14mHi milea of navigabla waters, as developed and 
niulntalued by the government, famlab as good on 
Inland waterway eyetem oa any In Europe 

In France the waterways that ore ooad conaMerably 
Include a total of about 7,600 mllsa of riven and 
canals, and uf this |,30« miles of rivers and 1,871 miles 
of canals have been deepened to a minimum daptb of 
a a and to a maximum depth of lA feet, tbo bulk of 
the traffic being carried on water varying from B feet 
In depth down to I B feet 

in Germany there are I^IOO miles of wolerwaya. the 
depth of which In tbe riven vartes from 8 to I feet 
while on the lower lectiona of the iMger riven the 
depth becomes from 8 to 10 feet The depths of the 
conallicd riven are from M to 7 8 feet and eC the 
eoDs'e from 4 to 10 feet from 4 to d ftet betag tlto 



most common Oosipitring thiae dBmwa wl^ thooe 
•f the llloelasippl. wg fliid that, amt Ih tbi Io»>walv 
seMon, boota of IB to 80 fern draft baj he seat from 
the Gulf of Maoioo 170 mllM to New Ortena, Baton 
Rouge, and Bayou Bara. Boota of >-foot draft may 
travel 840 mllee farther to Cairo, tbooe Of S-fOOt draft 
may pom tiwn Cairo 188 ndlee to Bt Louli; while 
tbooe drawing 4Vk feet may paee up the Ulaotwlppl, 
lUlnola River, and llllnoU Bute oonals, a further dto- 
Unce of 316 mllee to Chicago The Ohio haa a dopth 
of 9 feet from Cairo to Plttoburg, a dlitonoe of 1000 
uillaa. 

Now. since the Mississippi and Its trOratartei oetn- 
ally conitltuto a bettor waterway lyatem than any In 
Europe, the question la oiked. Why la the river ond 
canal traffic In Kuropa growing faster than the rnU- 
rand tralBo, whilo In the United Btatoe railroad trafle 
la rapidly Inereaslog. and rivet and canal traffic foiling 
OUT One Important renoon la that both the municipal 
and private interaett in Europe have provided the 
waterways with good terminals, and hoota and borBso 
have been developed which are specially adopted to 
river and canal traffic Here, practically nothing of the 
kind baa been dona 

Aa an offset to these condltlona, the advocates of 
larger waterway development are In favor of the eon- 
atrncUon of much deeper waterways than any in 
Europe, deep enough to allow lake and ocean-going 
vaaoela to pass through. Whan tha government Invaoti- 
gated thin subject for the SUte of New York, tbe con- 
clualOD waa reached that tbe coat of tronaportlng 
groin by the typical lake freighter on a deep-water 
canal would be 88 |ier cent greater than by a towheatt 
and bargea on a barge canal, and It was this conclu¬ 
sion that led thu State of New York to abandon tha 
Idea of a 20-rnot tonal 

Onr contemporary Is of the opinion tbat It would bs 
the very height of folly for the government of the 
United Statea, under present transportation and com- 
merclal condltlona to spend hundreds of millions on 
tbe development of inland waterways believing that 
tha only way by which ronelderable commerce could 
bo diverted to the present or proposed waterways 
would bo to compel the competing rallroade to raise 
their existing rates on low-grnde commodities and re¬ 
frain from making reductions In Franca the govern¬ 
ment compels the rslla sys to keep tht Ir ratea at least 
29 per cent higber than the rates on tbe competing 
woterasys, this praittce sct-ordlng to the report of 
the Royal Gemmisslon, being based on tho opinion 
that waterways, because of the longer duration of 
transport, sre not sbln to comiiete at equal rates with 
ths rsllrasda 


OiSOIIO nigfVU ABD OlIRBXBTt, 

I T Is known that a current can be generated by 
forcing a liquid through a iiorous diaphragm or 
Alter, but such lurrents were too small to be of 
practical value The matter has been taken up 
by a Oennan aclentlal B Bcbwerln He claims to 
have obtained remarkable resulta In current produi- 
tlon A liquid ilrrulates In a tube of Urge dUmetcr 
and at a high preeaure Inelde the tube la placed a 
flitor through which the liquid passes, consisting of a 
certain thlcknosa of a porous subatance contained be¬ 
tween two sheets of wire gauxe The current Is takun 
from each of the sheets by a wire To produce a cur¬ 
rent we must have the proper liquid and tha Alter 
must be specially mode Adding suitable salu to 
water we And a high value tor tbe current At the 
same time the diaphragm must be made of matter In 
an Impalpable powder to be effective, so os to reduce 
tbe else of the pores As an example he uses a pres¬ 
sure of B atmoapheres for the liquid, and a Uyor of 
flboly powdered carbon i/j Inch thick with a aurfoee 
of 32 eqnarc Inchee, the Internal resleUnce being 
1 OOO ohms when distilled water Is used But a email 
current Is now produced, but when we odd ammonia 
to tbe water tbe current Is Increased ten times and 
Ihe electromotive force twice, therefore we have 10 
times the energy by using ammonia The bait re- 
BoIts ore given hy line quarts powder and the use of 
a much higher presaure At 80 atmoapheres we have 
SB high u 88 volts hnd 0 8 kmpera, or 18 watts, which 
Is a very good result Tbe energy seems to vary os 
the square of the pressure, and fft higher preeauroi 
we could obUIn Isrfe rarreiits. Wheiji the pores are 
flner the flow la lesasiied, but tbe enargy Is about the 
same. The liquid Is best sent In a ohmed circuit pt 
piping 

BiAiurt ooffin 


T he Aral obssrvatlona of tbe cemat fai the morn¬ 
ing sky show that it la dlaappointbigly faint 
Ita IntrlMle light baa tvldSBfly not Incnaaod 
as rapidir as in the Me of some other oom- 
eta. Untasi there le a ohsogs tn this fispeot tt wffl 
be far from eons pieu o us to tbs oohad aye uotU the tot¬ 
ter pari ci May, mto thqas who wMi to saa ft to ths 
morning aky will do wuB th gto 4«M glaatos, sad to 
took tor a aneh tototor oWtot udth to toss of a toO, 
than our IKwt gogo BtuitrattoB oT toffi waak Mtoqriid. 
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KNOlMKItlUNO. 

Ik* IpmylTnte BallmA lut ire«k operated Um 
diet electric train tbroogb the twiaeli under Huhat 
Un Wand and the Oaat Rirer The traln» made vp 
o( atx eoBstruetlon eara and aa eleeirie locomottre, 
ran troin the itatten In New York to the Tbompeon 
Avean* rladaet In BmuiTalde yard. Lona Iiland City 

An tepertaat link In the propoeed waterway from 
th* Lake* to the OuU mut be eliminated from con- 
aMeratlOB of that eclMiine, at leaat tor the preaeitt 
The leotlon referred to le known m the Illlnoli River 
Deep Waterway, tor which It waa propoeed that the 
Btate ahoBid epend |i0,000,000, In tbo extenelop of the 
Chicago drainage canal down the ralley of the Illlnola 
River The bill* propoalng to proceed with the con- 
■tmctton were defeated In a ipeclal leealon of the IIII- 
Doia Legtalatnre, which ad]aumed laat month 

n* dtj of Seattle U doing eome exceptionally 
heavy grading In the reduction of the ateeper hllla In 
that city ThI* grading, which haa alwaya been going 
on intermlttantly, has recently been undertaken on an 
ambltlona acala, and under the preaent achema over 
fourteen million cubic yard* have been removed 
Whan the plan la completed, the total will have 
reached tblrty-fonr million cubic yard* The work la 
being done by the hydraulic alulcing method, and the 
preaent project ooven an area of forty throe city 
block*. 

The Oraat Weatam Railway In England la Inatalling 
a compact railway ticket printing machine When a 
ticket for a certain atatlon la required, the clerk 
touche* an Indicator which carrlea the name of the 
atatlon. Blip* a blank Into a alot, turna a handle, and 
the completed ticket drop* out At the aame time a 


way* With a view to determining what clfec t differ 
ent depth* of water have on apeed, the Doard of In 
ipoctlon and Survey haa arranged that the atandard 
liatlon trial* of three venaela nhall be made over three 
different couraea The battleahip “Michigan' and the 
deatroyera “Reid" and "riuaaer" will have their irlala 
over three meaaured mile couraea, one at Rockland 
Maine, another at Cape Cod and the third In Dela 
ware Bay 

Th* Mallet articulated compound locomotive con 
tlnuea to grow In favor, the reporta froui Iwoniotivea 
of thi* type which have been eome time In aervire 
being In general very favorable The Now York Cen¬ 
tral ayatem haa recently put It* flmt Mallet compound 
In aervice on the Beaton A Albany line The present 
cloaa of heavy freight engine on thnt road has a maxi¬ 
mum tractive power of 2S tone, whereaa the Mallet, 
when working compound, haa 33 tana, and when work¬ 
ing aimply 10 tona tractive power The Burccaa of 
tlila type In freight nenrlce la nndiaputed What re- 
Rulta it will give In fhat paaaenger aervice time will 
tell Tha operation of the powerful exprea* Mallet on 
the Santa Fd road will bo watched with great InteruiL 


ELECTRICITY. 

» ■ * *»* la becoming Interested In hydroelectric 
power plants, and la examining Into the matter of 
electrifying auburban dlvlaiona of Its Bute rallroada 
An InvaaUgaUon la being made of our hightonalon 
iranamaalon ayatema, and It la probable that a new 
Held win he opened for American engincera 
An alseMo lighting plant In Nnbmaka la manufac¬ 
turing lee aa a by-product The exhauet steam of the 
pUnt, which would otherwise go to waate la utlllud 
In the ammonia absorption proceaa of he manufac 
ture and also for distilling wnter from which the Ice 
la nude This ventum, we are Informed, haa proved 
a very profltablc one for the lighting company, and 
might be copied to advantage by other planta alrallarly 
altuated 


been discovered In Rocheater Thla ioiinIui* In aiib- 
Icctlng the egga to an electrical current The theory 
la that egga when placed In storage are alive and are 
gradually froxen to death, whereaa If the life la de- 
atroyed by an electrical current before they aro placed 
In aterage they do not taale stale, even when kept on 
Ice for a Inna period of time 
In an addraaa recently made by Prof John W While 
head of Johns Ilopkina Unlverattj It was pointed out 
that out of the 230,000 miles of railroad In thla loun 
try, only a thouaand milea have aa yet been eln trifled 
He called attention to tho fait that the elertrlflcatlon 
of the elevated ratiroada In New York resulted In In 
creasing the capacity of tho roads flfly per • nnt To be 
sure, tho qiieatlona of electrifying suburban, express 


SCIENCE 

Aoeordlng to the Jourual Hw Chom, it baa buoa 
abowu that small quanlltles uf lilninntb exert little 
or no Influence on tho ibeinleal relation ut i-upiier and 
nitric acid 

At a raeeat mentlng of the Royal Society of Mcdb Ine 
In London, a warning waa auiinded against Ihn rctklcss 
1100 of radium Even the reputed farnrablc pffe<lN uf 
radium In tho treatment of cancer were sharply crltl 
(teed 

Jha Salno la the fourth laigoat rhor In Frame rank 
Ing In slxe below the Ijolrc, thi. Rhimi, and I ho Qar 
oune Its drainage haslu (30,870 square miles) la 
largir than that of the Bnaquehanna (27,100 aquaro 
miles) or of the Bairamento (27,100 aqiiaro miles) 

Sir John Murray, K C li the sell known natural¬ 
ist, will hind an cxis'dltlim for bluluglial and phyal- 
nlogUal cxplurntinii In thu North Atlantli Although 
minh has hem done In thin region ou cminnniis Add 
Is BtUl unexplored Sir John nulled from Plyinnutli 
nn the 11th The sea will !«■ explored to tho depth of 
I 200 feet 

It la said that Prof Karl Harries of the lulverally 
of Kiel lias produced n synihoilr rubber The aitual 
details of tho process aru not Is-fore uh ALIempta 
stub as theac have been made again and again but 
Kith DO commercial suiicsn TIni niont that ran be 
Raid for them Is that they Indlcntn the pnsslhlltty of 
producing a synihetlr rubber fnim iiirpi'Mtlnu at some 



Ths Junior Wlrcloaa Pliib 
teat against ^llls that arc now befurt- t'nngrcss i 
Ing to reatrltl umateiir work In win less tclcgra) 
Particularly objocttonable to them ta the propii 
annual fee of flOO, to bo oxa< ted from all wire 
stations As there are betwee-n 10,000 and no,000 h 
In tbo country with their own wireless «>qiilpin< 
this virtually repreaonta a tax of belwerm four i 
llvo rallllun dollars Of rnnrse, very few hoys to 
pay a |100 fee, and tho result would Is- (bat pm 
eally all ematcura would be eliminated from win ] 
uxis-Tlmnnlattim It docs not seem as llinugh I 
would bo advisable, becauac many of tho Impri 


t r,0-riH)t lower lelo- 
I dmtblc tile isiwir of 
id fur idiotograpblng 


Advloaa from Waohlngtoa state that tbo chief of 
the Bureau at Narlgatlon of the Navy, tho aid lor 
operatlona, and the aid for personneT, are mapping out 
another extended crulae for thw Atlantic licet At 
present the scheme proposes a naval review at Hamp¬ 
ton Roads, followed by the departnro of sUteen ships 
In four dlvlaiona for Olbraltar, where the dlvlaiona 
will aeporate and visit the leading ports on the Medi¬ 
terranean It la possible, though not decided, that 
the fleet will proceed thence through the Sues Canal 
to the Phlllpplnaa and San Francisco, returning home 
by the Btralta of Magellan The fleet will Include the 
four new dreadnoughts, ‘Delaware," “North Dakota,” 
“Michigan," and “Bonth Carolina," and the "New 
Hampshire" "Mlaalaalppl,” and "Idaho," seven of our 
latest battleships, which were not present on the 
formar cruise 

Ws ara iadaliUd to Mr Frank B Taylor for the 
daocrlpthm ht th* naw dam with which It U proposed 
to replBoa the wreeftad atmetun across the Colorado 
Rlrar, which waa oarrlad away at Anatln, Taxoa. The 
dam. which will be constructed of reinforced concrete, 
will rise <6 fart abova low water and axtend lor 1,M< 
fart la length. The portlMi of the old dam which 
waa not carried away wlB he Inoorporated In th* new 
stMctnre. It wUI be suMilemanted by a ralntoraad oon 
OTBta addition, which will yaloe Ita crest aUfven fbst 
htiffMr thnn th* old dam. To prevent th* wenrr an e* 
of the seepaga thntigh the flunrrtl rock, which was so 
djaaatrena to thd oM stractarc, coTtatn Whllt two Mt 
thiefc are carrM down thirty fMt below water, and 
at tha bottom of tha trenchaa holaa ar* drfllad ftva 
MM *i»rt to « depth of thlrty-llvo tart, Into which 
cnMBt mut will bn pumped M a praosMo of 
UAppoiid* par egnar* ineh, thn* iWIns: tk* erovtoam 


monte In wlroloas telegraphy haw been the enrk nr 
omatoura 

SxploBloaa are oftou rauand In flour mills and brew 
orloH by oalla or other Iron partlilaa that flnil their 
way In the grain, and which whoa they strike ihc 
atocl rolls of the mills produce sparks and Ignlto the 
flnoly pulverised material about thorn Recently a 
large malting concern that had been troubliRl by many 
such expleetona Installed a set of electm-magneta ovi>r 
which the grain Is passed befere Ublng prepared for 
shipment to the brewertee All Iron (lartlrles In the 
grain are thus picked up by the magnets and 300 tn 
1,000 buahcla of grain are cleaned per hour When the 
mogneti have collected a large amount of metal, they 
are swung to one side de-unerglxed, and swept clean 
of any particles adhering to them by residual mag 
netlam Blum the Inatallalton of tbeeo magnets, there 
have been no explosions In the mills. 

A tarie* of testa was recently conduetad for the 
Board of Education of Newark to determine the best 
form of lighting for schoolrooms. The rooms In which 
the experiments were tried measured S3 by 34 feet 
and were 13 feet high Three systcmi were tried, 
constatliig of twenty two l3-candIe-power lamps, live 
7li-candle-power graphlttaed moment lampe, and flve 
100-watt tungrten lamps with glass reflectors and 
froated tips. Thn tungsten lamps were tha most eco¬ 
nomical and gave by far the beat light at MCh desk, as 
wu datarmlned by llluralnometer reodtuga A sImtUr 
InvMtlgatlon has been made In Boston, where It waa 
suggested that the room be lighted by lampe planed 
ahmi the side wall* Jnat under th* celling In ^xe* 
with prismatic glass bottoms, which would cast the 
nja Inlp th* room at the dertred angle 


ngliin nr the uiicitniiii Is inon nr li hh nlMorlsid lle- 
c-nt cxpi rlnicule by Mr (' 1' lliillir Iiiim- shnwii that 
loniBVf rcpllia grotlnKS lan bn niadi tii Kivn vi-ry sat 
mrailnry results, and by hIIkIiI iiiisllfliatlnlis of Hip 
ilpslgn of iiiountliiR tills rni iii iif spw trow oia- iiiiiy bn 
rniplnypil for any InvpstlKallnn for which the' ordi 
nnry spit trisa'opp Is nupd A valuable fculuro aii- 
laars to la' llial Hip raillus nf riirvntiii-c ninv bi varied 
HltblD vpry aide IlmKa Ibua piuvIiHiig iMHtniiiii iila 
of itifforrnt cllsiH-rsInii and light Krasplng puuir 
The orbits of thn tan Inner satelllli a of TTrnniis wire 
determined by Newininb In 187u At (hat limp nn aiP 
pruclablp ecrentrli Ity cuuld be certainly prov(>d to 
pxlit In either orbit Oaten Rergslrand, of the ob¬ 
servatory of ITpanIn, Bwedui has recpnlly piihllsbed a 
dlacumlon of thu obscrvutlona which have hoc n inacle 
of tbeae aatpllllea ilnu 1314 chiefly with the. great 
se-lDcb equatorial of tho Lick ttbservalory nergstnind 
IlDda that tho orbit of tho second satcllllc- Hnihriel, is 
clearly elllptliAl and that Us apse, or pcrluniims” la 
subject to a secular displacement from which a flat 
toning of Uranus at the polca may be Inferred, and th- 
value of oblateocaa approximately rnlculatod No ron- 
rlualve rcault 111 regard to tbu oblBlPiieas of the planet 
has been obUliied b) direct observation Rcrgstranl 
deduces from the obecrvatlons, also, thu values of tbo 
major axis and ecc-eutrlc Ity of the orbit of XTmbrlol 
and that of thn mass of Uranus, which he finds cciual 
upproxlniately to 1/33300 tho mass of tho sun This 
value In combination with Harnard’a value of 2 07ri 
seconds for the angular equatorial radius of Urnnics, 
makes the density of tbo plannt 016 that of Ihn ecirth 
Hergstrand’s values tor the mass and dc natty of 
Uranus are amallcr than those which have hlllicrto 
been accepted 
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THE 


EROSION OF BRONZE PROPttiffit# 

ONE EFFECT OF THE HIGH SPEED TURBINE 


Th» Introdnrtlon of hlch-apeod turbinn engines bos 
pmdutvd a w rloiie nninnnt of nnielon In propellers 
nintle of IiIkIi Umeloti hronxo—a iiiatorlal which until 
recently showed no Herloue erosion effwu The trou¬ 
ble wlildi (he hroti/e muoiifac turer has boon chiefly 
unniiled In previiiilnR was corrosion both chemlcsl 
(end Rnivnnic hut irciNlou or the meebanlcal breaklnf 
u|i of the matt rial liy the action of the water, was 
forme riy m vc r ronaldered One of the most astonish- 
Iny. ciucoN of ac'vcre croalon occurred In the case at 
the Cunnrd liner ‘Mauretania’, tor after she bad 
lieen In acrvlce about three months, on drydorUng 
the ship It was found that all the bronie propellers 
were badly eaten away, those at the stem being least 
affected. The area that suffered must was situated 
about two feet from the root and toward the after 
edge of the blade The corroded area amounted to 
three or four square feet, and the metal had been 
eaten nwny In depths which varied from a quarter of 
an tnrh to two and a half Inches. 

A very thorough examination of the problem was 
mode by Or Oswald Bllberrad who, after an exhaus¬ 
tive series of laboratory and other experiments, deter¬ 
mined that the deterioration was due to erosion, and 
found that It could he prevented by the use of a 
special bronxe alloy whose chemical and physical 
pmiwrtles went designed siceclally to meet the oon- 


13r Bllberrad came to the oomluslon that stnoe the 
material withstood the old conditions of propeller 
service, the primary cause of the deterlorallaa was 
due to the modlfled conditlous of higher propeller 
apeed, etc. In discussing the new conditions he calls 
attention, first, to the terrlfln surface friction of the 
water The "Mauretania’ was originally fitted with 
tour threo-bloded, built-up prapcllora. of the usual 
high tension bronxe that has boon employed for msny 
years for the propellers of Atlantic liners They ware 
a little leas than 17 feet In dlamotcr, and upon the 
westward voyage tho averngo rovolutlons of tho on 
glnns were 174, the horse-power developed being about 
•8,000 The perimeter of each propeller travined 
through the water In a helical path at a speed of about 
10& milea per hour, and transmitted to the water dur¬ 
ing the whole of tho voyage no less than 17,000 horse¬ 
power “The eoaalderatlon of these figures," says Dr 
Sllburrad, "onablos us to ivallxo that, under such 
oondlllons, the water bc-comes a vory rough die tor 
any alloy to withstand, and when the atandard bronse, 
which baa provi>d ao icrvlcoable In the post waa auls 
jeeted to ttaeao conditlona, we can icarmly be sur- 
prlaed that It fallod" 

A carious feature In the problem was the wide and 
marked divergencies in the degree and position of 
the deterioration In the various propellers esamlned 
Thus In the sister ship ' Lusitania,” where the eondl 
ttoni were at flrat apparently Identical, the bocka of 
the propellera wnro quite oa much affeoted M (he 
faeea Moreover, the propellera of cortaln destroyers 


tratkm) where the helical velocity b least In look 
ing for aecondary catiosa, "dirt In the oaatlnga" waa 


excluded beoause the eroded eastlngi proved to be 
exceptionally free from dirt, "galvanlo aottoB'* alao 
waa abut out by the fact that analysis ahowed that no 
large ooncentrattain of copper bad ocenrred oa the 
eroded eurface. At the same time tbs areas of maxi- 
mam deterioration do not coincide with the view that 
eroalon la alone tho primary oanae, since tbeos areas 
In no oaM occur at the extreme tips of tbs bladeo, 
wbero the helical velocfty la greatest 
After a prolonged research, involving the examina¬ 
tion of a Urge number of cases of propeller detarlo- 
ratlon. It was proved that the trouble was primartlp 
croalon, although the degree to whloh aecondary 
causes entered Into the problem varied atore widely 


As the aaiM fOarMaded prqpgUwa are to ba fiftal to 
tho other two aotora abafta It la Ukoly that tba 
traaaatloBtlo ^aad may bo ralaad tbia anminar obirta 
tbo M.M ovongo at wUob ft now atande. 


B VM in lUO that Mr. Hind road a poiwr balaro tka < 
Boyal Aatroaomloal Society In which be trooed tbs 
iKwaiknoao of HoUeTa Onut tbraagb (ha agaa with 
tba help of tbo (BUwm aanaM. wIiMi b«d OBiy ro- 
ce&tly bocomo known la B i rope. AJtheagk bk «M 
aomot t mea wraig, ha iMa Bdkrly rfgM. fi* 

ballorad that in tbo OUbmM aanda ho tad IMta 
eredlblo refarencso to BalW'a Omaet bkta ta tbo 
IL Ho naariUd it oa emttf ttiat 


n a serlM of tesU to determine the relative r 



ijomet reocnea ns peranun w wio, yww 

allowing tbo n 

mention of it aberat tha year IML TM O 

t owaet tn that fitt. itais 
It of H by mar Qllaa witloh 
a not reeoaeilohU with tbo CtaUaoa noord. It tta 
g HoUeya Oottiet It iataMI^ OOtt 


that ha bad no beoltatlon whatever in prefeirlng the 
Chinese atatemoat for 1801, and otmoltided that the 
comet of 1801 was Halleyls. He bdleved that tba pre¬ 
ceding retnrn of the comet was la 1888, whan. In JnU. 
BborUy before tbo death of Philip Angnstuo, a oomot 
was seen for eight days In tha evening twilight The 
Chinese annaU do not meiiUon Ula comet but they 
mentlim oomoto In tbo yean 1888 and 1884, neither of 
which Hind thongbt closely reoambleff Halley's Comet. 
Cowell and Crommella have shown that Hind was 
wrong abont the particularly bright comet of 1888, 
which waa unqueatlonably Halley's Comet Not an 
of Hind’s "aacTlptlona,” u art orltlca aay. are neon- 
cUoble with Oowell and Crommelln’s lateat eaJcnla- 
tlons, bnt enongb la aotabllabed on all bands to prove 
that HoUey’i Comet boa been appearing ever since the 
bUtory of the eklea has basn written 


Oao at tho new aoHd prapelkni at the “ ■otaetaala'* 
at spceial tnrMae alloyt which fall to 
show any ererioa. 

tanoo to OToalon of a large number of dIflOrent anoya 
It waa found that the number of honn Beressary to 
produce a certain deterioration varied from 84,700 
hours, the time of tho regnlar standard bronse, to 
117J00 hours for Parions new turbine alloy, whMh 
was used to cast tbo new fonr-bladed, solid propellers 
with which the '‘Mauretania'’ and "Lusitania’’ bava 
been equipped. An examination of theoo propallen, 
each of which weighs about twenty tons, wsa made 
after they hod been running for nearly ilx months, 
by the surveyor for Qennaniecber Lloyd, who reported 
that be found them In perfect condition It la ilr 
nlllcant, also, tbat since tbelr sdoptlon for tba for¬ 
ward, or wing sbafte each of tbese sblpe added about 
threoRinarteni of a knot to Ita prevloua beat apeed 


A new type of locomotive deetaned to leoiira emoko- 
ISM combnatlon of bltumlnoaa coal has recently been 
tried on two or three of the rallwaya entering Oblcega 
The apparatue U designed to operate ov the cittlng 
principle The coal Is ao fed as to admit of the gaoes 
being drat consumed, the reaultlng coke being fqd to 
the gralM and eonaumod witbout the block enwke of 
more rapid and Incomplete combnatlon Within tbe 
firebox to a magailne which may be obonged la quan¬ 
tity, a ton at a time If deolrsd, from wbUb the coal 
la antoaiatloally tad to tbe dre. A rotory tan nadsr- 
naath tba flredmz affords s snppB of freeb olr to 
OMtot tbe proper combnatlon of the gaaea befine they 
aoeopo through tbe tubeo, and snppUeo tho necaaoary 
drsnidit. Tbe omngamaBt bos been need with aome 
eucoew In oonneotlon with etnUonory ptonte, bnt there 
appean to be aome skeptlotom whether tbe Ore thua 
prodnoed win be of lufflotoBt totsnsity tor locomotive 
pnrpoeie. 
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BATHS FOR VETERINARY PURPOSES 


BY DR. ALFRLD GRADBNWITI 


wed tv di7lii« hair hr nwau of an air eumnt pr» 
dneid hjr aa atoetila fia. and heated hr an alaetrleal 



Thie mrreat of heated air wai aoon found to poeaeee 
etrlklng curatlre rItMte In eonnocUon with maladlei 
each aa aont rbi umattem nearalcla eta a dally ap- 
pileatlon laatlni ton to flrtaen mlnutaa would allevl 
ate and In the oaae of prolonsed treatment eren cure 
theae aUmeota It la true that the Ilmbe aOsotiNl be¬ 


ing eapeelally aoar^hle to eeld after the treatment 
had to be earefntly proteeted by warm clothing 
Some tine after the new treatment had been intro- 
dneed In madlelne hot-air eamnta were found to ex 
ert itrlklng euraUre eSeeta on morbid tlsaure and 
in fnruneuleala ahaceaeei etc on account of th 
hypertemla (abundanco of blood) produced by thim 
Thua hotair abowar bathe hare been adopted In an 
Otiemely abort time, not only In hospitali and lant 
tvia but In the eonaultetlon roomc of apeclallata 
aa well aa tboaa of the ordinary practitioner Their 
eaae of handling the readineaa of tho hot air fani for 
oae In working at a momenta notice after being eon 
neoted with aa ordinary contatt box and thi control 
of the heat egecta at will by a eimrial ewlich have 
greatly faillttated the adoption of the ahowcr bathe 
la feet hot air Tentllatora are able to generate In half 
a mlnote a itrong air current up to Hi dcgrece P 
a reault Impoaelble with any other appamtne 
The electrometrlcal Initrument feitory of Dr Rich 
ard Helibntn In Berlin haa recently extended the oee 
of hobalr ebower baths to reterlnary practice The 
rentllator used In this coancctlon (omprleea a leiiee 
wound electromotor bidden In the handle of the ap 
paratua The electrical radiator heating the drawn In 
sir enrrent to a temperature up to 21S degrees le car¬ 
ried by a connection tube to mllllmptere in diamotar. 
Tho weight of the apparatus la about 2 pounds the 
I arrant lonsumptlon of the motor under a tenelon of 
JJO rolta la 0 2 ampere and that of the radiator 2 
amperea A nlUrnl tunnel 100 mUUmetera In length 


and 10 mnilmetan In diameter Otted oyer the mouth 
piece allows a hotair enrrent of Incrt-Betd lDtenelt\ to 
be generated which la partlcularlj valuabi In ton 
nactlon with a localiied treatment 
Ai dogs and hwaea are eepeolally suwcptible to 



catching cold the hotair shower bath afforde an nf 
fectlTP means of allevlaiiiia and ciirlnx iliilr ailments 
oven the mrait nervo la doxe bciumliiK lat imed to 
the unusual treatminl uflir lie Hrat upilliallon 


THE MICROSCOPE AS FOOD DETECTIVE 

BY P. HARVEY MIDDLETON 


Probably no other form of wrongdoing m vltolly at 
tecta na oa tampering with our foods and medic Inea 
Of coune the law allowa the presence of a certain per 
oentogs of preaervatlvea In foods but U Is the excess 
of thia allowanee that canaee a rontlnuona war to be 
waged between the tradera and the representatlvM of 
the law And oo profitable a proceeding la the Im 
portetlon of Interior mab.rta1 Into the (okI of the 
American publlo that many large ttrma employ akilled 
chemlete at a high salary In order that their expert 
knowledge may aoalat them to drive a ooaoh and four 


through that moot far reaching and radical law of 
modem ttmee the Food and Diuga Act of lune loth 
1906 and ratten on tb« proceeda 
In what a remarkable manner oni food la tampered 
with may be gleaned from the tact that a large and 
highly trained stall of Inapertom and their BRHieianta 
are engaged undur the 1 oud and I)riiM< A t to det rt 
oSenaes ol thta kind and gitat ai Iha diffli ulll a 
null which the) have to rontend For Instance It la a 
chemical task to prove that polaomun copier aallR are 
applied to bottled vegetables to give tbi m color and a 


mlrmacoplc achievement to show that a concoetlim 
lab Id luU 04 iltd ua airowmot la no bln), nf the kind 
but chief!) iwtato starch II Is dllBcult to piove who 
)uta brick dual peroxide ot Iron ot arroanwt In a 
I armli aa looking |>ackit nf roenn or which hand la¬ 
in di ea RiihatanccB lerh d ti cm coal tar Into nlneo, 
h)iu|a aid It iga in mak th ii mere all rai Um to the 
y Out su I li I nll\ m I viclet cliiliit, niattir 
be sate a name. I Htty flv letters all h i Is dto 
thy1dlbenryldlcth)trlnmtdotrlphenyl(ail li liliHulf cue 
Tim alleged olive nil used In lulada la oft le cotton 
























338 


seed oil, and HUPb uubaUncvg m burnt sugar Cnypnnn 
|H.>ppor, until Lllirr, tiiiinln, cpiidu tnani of Urtar, 
and Kniiili plum JuIi’p am rrnjm nlly lin|Kirti-d Into 
braudy und wblsky 

Tbe term ‘adulteration’ when upplli-d to food or 
drugs Is brood In Its s(0|s\ but has bnn given a well 
dflOned lugal iiiiuulng In gtiiiral It may be said that 
adulteration eonslsti In InJurloiiHly Hubtrarlliig from a 
aubstaneo any part of lu natural or Inherent qualities 
or adding to It any Ingredb nt »hhh would render the 
artleli of n dllfrrent nature than that of ita expressed 
and natural form 

Almost eonxlHteiil with the growth of this wonder¬ 
ful (oiiiilry, and seemingly as a imrt of tbe fierce bust 
ness (onipetlllon whhh haa Insidiously developed, this 
evil of food and drug adulteration bos arisen Tbe 
conditions of substllullon and adulteration nf foods 
anil ilriigs were little short of deplorable leas than a 
diiade ago For seventeen long years the bill which 
baa now bmxmie the Pure Food Iaw lay at the door of 
Congress and during all that time It was bitterly op- 
Iiosed by the manufactiirera who had so long onjoyed 
unmolosted their privilege of eupiil) Ing the dinner 
tablee of the nation with Impure fooda misleadingly 
labeled 

Wliilr thla net hoe done mneh good, thi re Is still a 
very lonsldernble amount nf sdultiratlon prurtlsed 
Pepiter aditltenitlon Is still remarkably eommon and 
“Pure White Clover Honey le eon<o(tcd by the Iml 
taluis of tbii busy Ihh- from gliuosp Other enterpris¬ 
ing msiiufniturcrs will eaiise two grains of Cayenne 
popper to grow where only onn grew before by making 
oni of the grains grow nut of sawdust Oround peas 
niid beans may he found In black prpiier, and colery 
seed may be aduUuraUd with forty |>er rent of pow 

In order to run down one elnss of fend faking, the 
piirn-food experts at Washington have Introdiieed the 
mleroseope Into their work It enn hi readily under 
stood how gross odniterallon may be detoelis] by a slm 
pie nik rose ope, oa for Instance when fonign ereds 
gravel, or powdered rotk have been mixod with whole 
small Bplcca The adulterant may be of aiirh a ehar 
aeler Bi to eaeatsc the notice nf the ordinary buyer, 
thongh with even a small lens or reading glasa tbe fop 
eign substance may be seen to be very dllferent from 
the true spice 

The usefulness of the simple magnifier In examining 
food and drug materials, however Is of little value for 
the examination of produets which am made up of 
small particles such ns flour, ground spleoa and pow 
demd drug) In such eases recourse must be hid to 
the compound micreaenpe with a magnifying power 
ranging from flfty to four hundred diameters 

1 he world s supply of stare h comes for the moat 
IHirt from a limited number of plants, twelve or flfteen 
tnilude nearly all that am of much commercial Im 
portanee To the naked cyo those starches all appear 
as a line white imwdnr, but under a mic rosecipe grains 
or grannies are seen which vary more or less In shape, 
else rlnge niicletis and action toward polarised light 
Boine of the grains are almost spherical, others are 
angular or nvold and still others am very Irregular In 
nulllue In diameter they vary from one-tenth to one- 
thousandth of a millimeter In no variety am all the 
starch grains of one slxe, but ueually there are fairly 
well-defined limits The way In which they somettmes 
vary will Im Been by reference to the photographs re¬ 
produced In this article Most of the grains show, 
more or less elc>arly fine lines of rings upon the siir- 
ttoe. In some varieties these are arranged eoneontrl 
Otlly, while In others the y are cKtcentrlc 

“A hllnm (iiiieleus) whose form nnd position varies 
Widely U eerlaln spec les commonly occurs In starches,'' 
■ays B J Howard, who has charge of this iiilcroacopi 
eal work in the Bureau of rhemlstry at Washington 
"In some It la at the renter as In corn and wheat 



me end, as In potato and ar 
In polarised light starches 
y a (ross with the bars poas- 
Wheat starch has a central 
Is eccentric and well defined 
trates the legiimlnoue type, 
w In the ost « number of 
d together forming a mast 
mb are examined under po¬ 


larised light Incllvtdual grains In the mass hive their 


ny becoming familiar with these chsracterlstles It 
witb considerable aecnrBoy 
nearly all of the commercial starches Potato starch 
adulterated with corn starch wheat with com flonr, 
and buckwheat with wheat are examples of thoaa 
most easily dnti eted One of onr photographs shows 
a picture of potato starch adulterated with a conaldap 
able amount of com starch The grains of tbe letter 
srs easily distinguished by their angular form 

plication of the mIcnMcepIc 
Is found In the examination 
naturally vary *> widely oa 
tsste that It la Impeastbto to 


Sdentlfio Ameiieaii 

Identify certain kinds of adnlteratlon by ehelnlea] Ohd 
physiuil means alone. A study of the strurture of pore 
samples will usually fit the analyst to dstaot odultero- 
lion In the ground spleee oa well as to Identity tbe 
adulterant used In order to smrk meet Intelligently, 
however It Is Imperative that the analyst sbonld have 
a good foundation In histological botany, alnoe In this 
class of products the plant cell In lu various modtflea- 
llons becomes the means of Identification. In on exam¬ 
ination of thU sort nearly all kinds of plant tisane are 
to be considered, because some sptcea ore derived from 
roots, Oi ginger, some from barks, as cassis sod cinna¬ 
mon, some from flowers, os cloves, soma from seeds, 
Bs mustard, some from fruits, os red popper, block pep¬ 
per, etc, and some, such os sago and thyme, from 
leaves. 

“Unfortunetely,'' says Mr Howard, "most ot the 
substitutions used for odultention have a structure 
very different from the genuine eplcee For eiample, 
although pepper may be adulterated with ground peas, 
nr beans, It may not always be detected by chemical 
means, eapocielly when olive pita or pepper shells 
have been added to couBtoraet axcoaalvo starch present 
In beans A microscopical examination will reveal 
such adullerotlon at once by showing the presence of 
the largo starch graioa characteristic of certain 
legumes. In pepper the starch Is present In angular 
mosses mode up of small grains.’’ 

It Bometinuqi oeeuri that a manufacturer has added 
to large an amount ot corn meal or foreign ground 
eholla and fruit stones to a pepper an to make the 
adulteration apparent to the taate by the lack of 
pungency, which la often corrected by adding a small 
amount of Cayenne pepper A sophlsticallon of this 
kind ran he readily detected by the mlcroMopU method 
of analysis, bcennee the tissues added are so distinctly 
different from normal pepper tissue In one ot our 
phutogrsphe Is shown the mieroecoplc appearance of 
a sample of pepper which was grossly adulterated with 
ground olive stones The starchy material hoi been 
stained black In (ha picture, while the partly clear por¬ 
tions, more or less oblong In form, are the stone cells 
of the olive pita 

The laiMleum fruits are rmultly identified by means 
nf certain relit found on the Inner portion of the |iert- 
rarp (pod) and others on the seed eosts. These cells 
have chaiocterlsttr sinuous ouUlnea which maka them 
easy to detect oven when proeenl In very small 
numbers. 

In I offer and ehoeolate preparations roasted ehleory, 
cereals, and peas In tbe cate of the former and starchy 
materials nnd cocoa abellB In tbe rase of tbe latter, 
are sometimes used tor adulteration Coffoe, being 
the seed of a plant bos a stmeture which Is very dlf 
terent from ehleory, which Is a root The cell wslls ot 
coffee have a rharacterlstic beaded appearance which 
Is present In but few other seeds Even after roasting 
and grinding these beads ran be eaallv distinguished 
while ehleory ronUlns gap veosols by whlrb It ran be 
detected 

Choeolate and eoc-na are made from the seeds of the 
cocoa plant, to whhh foreign starches are sumetlmes 
added Cocoa beans contain naturally a eonsldcrablo 
amount of starch The groins are small In slxe and 
ere easily dlstlngiiished from the starrhy adulterants, 
such 08 eorn and wheat flours or potstn corn, and ar 
rowroot starches An artificial chocolate coating has 
been examined which was composed ot cocoa shells, 
com starch, beef tallow and tome mineral mdttor, 
probably used as a coloring substance 

In the produitlon of artificial jelUea Jams, and some 
kinds of confections vsrious thickeners are used 
among which might be mentioned gelatin, starch, agar- 
ogar gum tmgocanth, and gum arable Borne of these 
are dlffleult of IdeutUlimtlon, while others ran resdlly 
be detected Agar-agar bi a product made from uer- 
taln seaweeds, and usually eonlalns the sllleeous shelln 
of diatoms These shells are ebararteriitle and quite 
easily detected in the sedlfflent from tbe bottom of a 
dish after the material haa been digested with dilute 
nitric ncid One of our photographs shows such a dlato- 
maceoua ahell obtained from a sample of artificial 
'lemon ellcee" In which was found that tbe jellying 
material was ogor-agar 

Btorch can easily be detected by mlcrocbamlcal and 
raicraacoplcal testa. Oum tragaoanth and aoma other 
gums of this cliws contain a esrtain omoant ot small 
starch grains When allowad to swell in wntar, a 
delicate laminated stmetore is developed by which 
tbeee gums are diechwed even In euoh prodnets ae Ice 
cream and marmslodee. 

A sample of thickener tor creain o omp oood of eem 
starch and powdered gum tngaeoBtb Is shown heroin, 
and lIlostratM this featUN anito satlsthetorily In this 
lose the com ataroh la shown plntnty na tho sngnlar 
particles, while the etrUtad bodies near the oentar ot 
the field ore ewoUen fragmsnts ot tha gnai. Tfaa mloro- 
seapa Is also of sarvlea la tha exnitafnntton ot owtnin 
edible fats. Thus, tf^nra lord Is dtHolved in othar 
and the latter Is allowed to evapornte Mowly tinder 
proper condlUont, crystals of tho Ur4 win be farmed. 
Theae, if normal, will appear ondar the mfemsoopa as 
narrow ptatea with ohlaal-ahapod ends. Boot tet 


troatsd la a similar MunMf wttf noMaallr 

oat la shfoMlke tufta of cryttalt, tho 'ends of whliph 

are aearly or qtUta daedle4tlH 

AboOmt appHcattoa of mioroaotnik analrala M m tha 
Idantlflcatlon of the ffowon from which honey is mode. 
This la of proetleal value la tha analysis ot bonaya 
purporting to be from oertahi flowaro. Although boss 
will almoat Invariably gather bonay from aavarml ktada 
ot flowon, aomatlmos one or another of tlMoe prodom- 
Inate to such an asteot os to Impart a dlsUnctlva oidor 
and taate, anongh to allow the honey to be called by 
that name By microecopio examination It Is readtty 
ascertained whether a imcalled applo-bloesom boasy 
or an orange-blonsom honey le really largely derived 
from the ■onreo claimed A photogToph ahowlBg sew 
eral kinds ot pollen found In on ordinary eample of 
honey la reprodnoed 

(ii;0rr«y0ttdgttcgv 

THi DPruTiM Off noi PLAna-ffiAao. 

To tbe Udltor of the BctiHTirti, Amshcah 

I must file a demurrer to an impraaalon oreatad by 
the Illustrated article which appeared la your tanao 
of the Sib InaL, under the heading “Ringing ChUnae 
by Perforated Music Bheeto." In referring to John 
McTanunany as one of tbe Inventors of tbe plaffcr- 
piano, I think an erroneous impraislon la thne odn- 
vcyod regarding MoTammany’e true relation to tho 
development ot the player 

As a matter of fact, be la known and conceded to be 
the father of tbe player by everyone In tha plana trade 
familiar with tbe player bletory, and hie clalnu to 
Its Inventorsblp stand unchallenged up to this moment 
We do not refer to McCormick oa one ot tha Inventora 
of the reaiier or to Howu as one ot the Inventors ot tha 
sewing machine nor to CrIitoforl ai one ot the In¬ 
ventors of tbe piano, although other men bealdae thoae 
mentioned contributed greatly to the development and 
Improvement ot the atoroaald Inventions. 

Tha history ot every great Invention baa demon¬ 
strated that some one man haa stood out pre-eminently 
from all hU fellows In the course of its development, 
end the player haa been no exception, and the one man 
who above all others stands forth pre-eminent In tbe 
player field la John McTammany. while around and 
obout him, like so many satellites, have stood other 
men who have contributed ot their genius to develop 
and Improve the Invention In tbe cbmh nf the reaper 
It was Md'ormlik who overebadowed all hie contera 
porarles, on the other band Howe was tbe presiding 
genius who led the sawlng-macblne pioneers, while 
Crlstoforl was the pre-eminent genius who first eon 
celled and developed tbe piano 

It la true that others have Improved upon tbe hand 
work ot McCormick and Howe aa wall as upon that of 
Crlstoforl, but nobody bss been able to eliminate tho 
elements which tbey InlroOured Into tbeir reapective 
iDventlons, and so long as those easentlol elements 
remain In tbeir respective devices. Just so long those 
iDveutloni shall bo attributed to the men we have 
roentloned But the piano Invented by Crletofori was 
a mute and silent piano, and such It remained from 
the time It wns Invented, In 1709, until 1876, when 
John McTammany breathed wttbln Ita wooden wnll'i 
the breath of life, and hencefortb It became a living, 
breathing, yea. almost a human thing, until to-day It 
stands forth the uDsurpassed and unchallenged king 
of musical Instrumenta. The following definition of 
tbe player has been accepted by the piano trade os 
authoritative 

Jhajer, B muiilcal loatnincnt coisUtlns of e ctiliig two 
srlloiui xnd a iicrics of •ouiullns OovIcm within Uie raidng, 
one at hM «riluhs adapted to be opnwtod manually, tfia 
ulhor deaisiwd to be operated mechanically by meoni ol a per¬ 
forated sheet m rolli, a wind, iprlns, or other motor for 
rc<><llns Uui etaecl and wbiding the rolls, a bellows end mKhsn 
IsDi put In mollnn by It (or tcUistlng tbe sounding devices 
of the sutumatlc sctlon font pedsis or power tor driring tbe 
motor, end moans for controlllns the teoqio and varybis the 
eaproaalon." 

Now tbe first man to embody tha foragolnc alamenta 
In a mualcal Instminant was John McTanmiaiiy, nnd 
It (oIIowB that ,>t McCormick Is the invMitor of the 
reapar, Howe of tha sawing mnohiiM, nnd CrIitoforl ot 
the piano, by raaoon o( tha tact that they ware tha 
first to embody In thalr raspaetlva devlcaa the eason- 
Ual etamants whloh dlstlngnlahad thoaa InvonUona to¬ 
day, and tha allnIHiatlon ot which would moke them 
worthIcM, then by tha ium token John McTnimniny 
mnit be regarded as tha father ot the plono-ployar 
maeboAlsm, for no pmetloabla or lolnbla player has 
yat been mode that did not contain the damantn first 
ombodlad hr him la n proctlcnl working tnstmment 
■s early u 1171. and which wiu pnbUcly nUhltafi In 
fit Louis tho Mma year and d aa ert bad by tha pram 
of the oountry at the time, while yonr own filea will 
show that Mnan fi Oo oi^tad for a patent on thin 
identical Invention on behalf of McTammany on Ba^ 
tamher 7th of tha same year, and prior to that nothing 
In tho natnra of the praoant player was known to ths 
Patent Ofiba or tha pnblle, aithar of tUa oenntry or 
■nropa. Wauxti N. Trutt, 

Mtar Kama Indimtir.. 
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THL SOLAR AND LUNAR ECLIPSES IN MAY, 1910 

BY FREDERIC R HONEY. TRINITY COLLEGE 




■omn of tho coadltloiu which 
■Otnirn the moon'i motion revenie the (reot complex¬ 
ity of the Inner problem While the enrlb’e rolume U 
nearly llfty tlmea the moon'a volume, lu weight 
In more than elchly Umen—the danalty ot the 
moon belni only alx-lentba that of the emrih. 

An a conioduence, tho common center of grav¬ 
ity ot the two bodlea la within tho earth at a 
diatanee of over a thonaand mllen from Ita nur- 
fUe, and It la thin point which movea In an - 
elliptic orbit around the nun. Twice each month 
the earth and the moon exchange placea with 
reference to the aun The moon'a orbit la an 
elllpae with the earth at one focus, and the 
plane of the orbit Is Inclined at an anglo of a 
little over live degress to the ecliptic. The eo 
cantrlclty la oneelghteenth, bnt the elliptic 
form la subject to great vaiiatlona The moon re¬ 
volves around the earth at an average velocity of a 
IlUle over five-eighths of a mllo a second, hut Its path 
In spare la the resultant of Ita motion In Its orbit and 
of tho earth's motion at a velocity of eighteen and 
llve-tentha miles a second, Ulua- 
trated at Fig 1 The arrows A 
and a reprooent the velorltlne of 
the earth and the moon In their 
leapectlvo orbits. When tho moon 
Is at M, between the earth and tho 
sun, the direction of the moon's 
motion Is opposite that of the 
earth At M‘ the earth and the 
moon are moving In the same dl 
rcrtlon At thuso points and at 
any Intermediate point Jf” or IT" 
the moon's path Is the rosnltant 
of tho two motions. The plane of 
the moon’s orbit rotatos slowly In 
a direction contrary to her or¬ 
bital motion, and the perigee has 
a alow motion In tho same direc¬ 
tion as that of the moon 

While tho rondlllona which dc- 
torralne the moon'a path are com 
plei, observations extending over 
long periods of time show n'gu 
larlty In the recurrence of 
etllitses. (See 6<[»vTiMr Aupri 
CAN, flopterober 12tli, 1908 ) The 
direction of the line ot nodes Is 
Shown In the plot of the earth's 
Orbit for November 1909 at the 
date of the last lunar ei llpse, and 
also In the plot for May, 1910 
During the Interval this lino ro¬ 
tates through an angle of over nine 
degrees If tho posit Ions of tho 
ctrth at the dates of the solar 
and lunar a llpses In May bo carefully plotted, and the 
moon's orbit magiiined, the situation ot the moon rela- 
live to the ecliptic may he dctormlnod by an Inspeo- 
lion of the plot The arrow A shows the direction of 
ruUtlon of tho orbit, and a that of the moon'a 
motion 

At the dale of tho solar m lline (May 8 7 d ) the moon's 
orbll radius Is projected on tho plane of tho ocllptlo 
In the earth’s orbit radius, and the moon's position 
Is In that part of the orbit which Is below the ocllptle. 
This la shown more clearly In Fig 2, In which thn 
orbit Is magnified one hundred and sixty times. The 
moon’s position la shown at Greenwich noon from 
May 1st to the 28tb, and abm at the dates of the 
eclipses On May 8 T d, the date Of the total ocMpse 
of the snn, the moon will be nearer perigee, and ap¬ 
proaching the ascending node S which will bo reached 
between the 9th and the lOtb The enlarged plot 
■hows clearly that the moon will bo below the ecliptic 
Its ebadow will therefore be projected on the south¬ 
ern hemisphere The path ot totality will ba between 
latitudes 40 and 70 degrees south, and as a partial 
eclipse It will be visible la AustreHa, New Guinea, 
and Java. On May 88 74 d the moon will be below 
the eeUptIc, and will pass the descending node V' on 
the ssme day The beginning ot the eclipse win be 
violhle In portions ot Africa, southwest Bnrepe, North 


for each date In Fig 8, and the curve la traced through 
the poBltlons of tho moon The orbit ot the moon at 
the date of the solar eclipse la also shown In the 



HiyS 

The earth during the Hay eeltpHes. 

curve of the moons path (Fig 4) there Is nu (mint 
of Inflection, that Is, It Is always concave toward the 
snn. The esrih moves about three and one-third times 
the diameter of tho moon's orbit each day 
Figs. C and 6 are projectiuna ot the earth on a piano 



Veiodtlea and motions of earth and u 


which Is parallel to Its axis, and perpeuilhular to the 
piano of the ecliptic In these projections between the 
vernal equinox and the summer solstice, more than 
one-half of tho visible lurtaoe Is Illuminated Tho 



tm Faolfle Oosan, the ending visible In Bouth Amor- 
lea. North America sxeeptlog A la s k a, and tha esntral 
ogd aoutliem FadSc Ootan. 

Ifl Flga. I and 4 a portion of the earth's orbH In 
Mfg and tbs moan’s orbit are drawn to tha sama 
adala, Uwwtng tha projection on the plane of the sellp- 
Uft of ttw moon’s path In space hetweea the dates 
m tha ertl^. The plot by the larger scale (Fig B) 
abowU how fwtots on the enrva ate obtained belwan 
tbd and llth, Orssnwleh noon. Tha 

to tha porith* 


EarfU OiMtsaATIoonk Path 


Pn^aotlOB of the moan’s path on tha plana of the 
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cities, and probably will bo applied to a greatly raml- 
fled postal enterprise In the near future The chief 
question that srlaea In consequence Is whether a sys- 
lem of delivery similar to that of the pncunistlc 
tube can be Installed for greater distances and 
at the some time afford an enlarged rate of 
speed At tho iiresent day pneumatic postal de¬ 
livery 1 h found only lu the large cities, and be¬ 
ing restrlited to local businesa. ooka a rather 
exorbitant price for such service It Is plain 
that the employment of luih a mode of distri¬ 
bution to distant (Hilnts consequently among 
Ihc titles also must give a wholly new asimi-t 
to tho present systems of coramerclsl Inter 
course The first attempts made for the devel¬ 
opment of this Idea wire those of a eompauy 
formed In Parla A recent number of Der 
KIpctrotorhnische .tnzelger states minutely the techni¬ 
cal formation and otbor progress of this enterprise 
which has reachea the stage of thorough practicality, 
the rsimlt of the quite faille function of the experi¬ 
mental Hue In use For Ihe uuar future the Ports com 
liany Intends to loniieit the 
larger dtles of Krani'O tbrinigh 
elM trie iHislal routes that shall 
not havo frniuent Interniedtato 
stations 'Ihe rate of sirecd pro- 
IHHied Is S'lU km (liri miles) an 
hour The iHiuu-lty of thu uulu- 
luatli ixpnss tar Is In Is 8 lu 
ni (8 6 ru yds) ap|>rnxlma(aly 
and tliu Slight of a load eouslst 
log nt lettrrs and other postal 
pliaes of Kmaller dlminslons shall 
not I XU 111 100 iwundR 
The roudls'd so to siH’ak, on 
whiili swli delivery shall be prac- 
llseo uiuHt of I nurse, be soluir 
Hied dl Uiiltely from all other 
iiveniiis of pliyslial coinmunlva- 
tlon muHl lie Innrciislblc to the 
piiblli and this result i-an he pro- 
inn'll only either through an ele¬ 
vated road or through a tunnel 
lor their experimental road the 
luniimny has choein the latter 
devil e end has built a tunnel 
whlih inntolns two rails, ono 
Hbovu Ibi III her and of which tha 
1 ross-sccllon muiunires 8 sq ra 
(9 'i Bi| yda) For the round 
trip bnglniitng nt intennedlate 
Blntliius hranchCB and switches 
am provided Tlin function ot 
the rxiierl menial road, prorurod 
through an electric ilnult. Is 
such that tho hlghi>8t speed li 
reached very quickly The i ars have two wherla which 
run ou the lower mil and also two rollers whli h fol 
low 'ho iipiST rail uud hold tlin lars In iKWitlou Thu 
(urs, moreover have a middle cnmiiartment for mall, 
and other divisions for the motors ajid the devices 
ow'd as brakis la front and Ixihliid Ihu body of 
tlin cars Is a conical (nlnl to diniinlab the roalstance 
of tho sir Tho frame of tho lara Is of Iron exiliin- 
Ivt Iv 1'hc iiiutiirs nm attached to the frame by nmans 
of IfvurB whlih swing nrnunil an axis pcrpindlcular 
til the dlmctton ot trail I Thu lurrenl la applied 
through an upper londult and the lirakes are worknd 
by cuiiipriKwd air aa will ns by llu riHiHlaiiii of tliii 
air artinrlally Incriutud by the wIukh nttaehi-d to the 
aldea of tho front end of the lara Theau wliiga stri'ti h 
nut to ratrh tho air Thin devleo ran stop a car within 
one minute and In a dlatnoco of threi klluinetera after 
live curreut Is Interrupted but Is used only ns an ae- 
cinisory to provcnl tho lixi rapid ileHtrin tloo of wheels 
and rails through the ixiluslve uso of Ibu rail brake, 
a source of most auttve friction 


The Fast Wall of Ihe Fatare. 

The principle of a mechanical delivery of mall has 
boon ssteUlihad by tha highly successful uoe of the 
piyaqipsrte tube. This device is not the least consplcn 
ooa oBoag tha taobskial iBstallaUons In the large 


A palunt reienlly gniiileil to Carl Farkns of New 
York, descrlhea a method tor making Incaiidearent 
lamp mrtallli fllumenta whlih maHlsta In producing 
on a conducting core a highly refractory coating by 
decomposing In a vacuum tho vapors of a salt of a 
highly refractory metal In the presence ot vapors of 
pyrogall, with final reduction In a vapor of hydmgin 
Id detail, tho vaiiors of i hlorlde ot chromium and pyro¬ 
gall are Introduced In a vaciiura containing thu ion 
ductor, which serves as a core which latter Is then 
heated by the passage of a current the vaimrs are 
thereby decomposed, noocent carbon from the pyriigall 
acting as a cement ihrumlum probshly helng formed 
When the coating has thus been produced (lie vapora 
ara removed and hydrogen gas Introduicd, whereby 
tha dspoalUon Is reduced to metal 







Hobm ot the little eraft that cempete4 la the raetaixt 

MODEL MOTOR-BOAT RACING 

B Y H. D. J O N E 5 


Model motor-boat raelog, a oow iport, baa caught 
the popular faiu/ In England, and la being takun up 
In all the large (ittoe. With a view to emouraglng 
ownora of modela to enter their boata In Ibo varloua 
tuiiiiwlltloiia, challenge ruin are offered by the cluba, 
and I he (oiidllluna are made eo broad that every de- 
■Igner fi-vie that tlx re Is a chanre to win a trophy 
The iirluB ari awarded for apeed, (or workmanahip, 
fur lUti geui'ral appearance of the inodcla, (or the 
bibavlor of tbe mnihincry and the performanro of 
the lamia ahllr on the water 

Vnt liHH than ri.OOO apectatora gathered rerantly at 
Clupbain (loiiinion, one of the many open aparea In 
Hoiilh laindnii, to wltneia the regatta on the lake 
Tlie competition brought to the front aomo of the 
H|>eedlcat raring modi la, aonie imrtlrularly flnu onoa 
of aaliion Hleameni, llnera, and torpedo boata, and 
other I raft lhat were built for appearance rather tban 
for ruling 

Thi riilea of rating were very almple Each owner 
atartrd hla modi I boat to run a atralgbt line over the 
roune at the end of wlileh ofllclala appointed (or the 
piirpnee waited to "catch" the raoera and return them 
to thtir uwnera. After the modela were once atarted 
no IttterfereniP waa iiermltted, the ability of the 
iingiildial boat to keep In a line for the Bnlah of the 
courat bilng part of the qnallflcatlona (or prla« win 
hlng 

Otcr a (ourac meaaurlng (Ifty-one yarda, tour boata 
were atarted In the flrnt rare, at wbhh tbe acoom- 
panying ptrturea were taken The beat lime waa 
made by a ateam hydroplane, tbe Tolly," In > 1-S 
aeronda, "Sunny Jim ' a gaaollne craft, did the dla- 
luDie In 1J t-Ii ai>eunda, “Loda IV," a ateamer, covered 
It In 11 4aeconda, and the fourth ateanwr, ‘7dnnno," 

III 21 aeronda 

Chi niiiiilng off the final heat, boat agalnat boat in 
imlra llie ' Runny Jim" irored three wina, the "Leda 

IV two wlim and the "Idunno" one win than taking 
llrat Hii<ond nud third prlzca In the order named 
The prlrca wire allier lupa The "Folly,” the fnsteat 
bent III thr i llnilnalliig irlala, unfortunately ran oft 
her Fourae In the niiala through her propeller fouling, 
and not bring nblc to get going In the othera, ihe had 
to giro her opponenla n walk-over 

Steering tronblee were reaponalble for many awk¬ 
ward rennlti In the otter rarea. While balled by the 
aoerletora na adding gTraily to the enjoyomit ot the 
rrgattn, the failure of the little craft to kaep their 
pointing and the perversity of the Uncblbery when 


left to Ita own reaoureea proved sources of great dla- 
appolntment to tbe owners of models that tailed to 
keep a true headway Beata that bad run as true 
aa a die on practice eplns^exhibited a tendency at tbe 
n-gatta to run anything but atralght, or not to run 
at all aoeolUifl motom refused to start, pumps gave 
out, boilers leaked and the models exhibited a crankl 
nesa that ibowed there la a lot of Improvement neces- 
aary before this aimrt can be brought to perfection. 
Out that Is why the regattas are encouraged The 
weak points of the models are strengthened, and 
motorboat building la benellted as tbe result of tbe 
lessons learned from the eccentric pertormancea of 
the models In the cup races. 

Tbo rellsblllty of eloctrio power In model regattas 
was demonstrated again and o^ln, one finely-modeled 
liner, the "Falrholme," attbongfa not built for apeed, 
■coring through tbe corUInty ot her jierfonnance and 
the untniatworthiueas of some ot her competllora. 
The aurprlee of the meeting was the performance of 
a finely modeled gaaollne boat, the "Sliver Dart ” Bo 
fast was this entry, that the ofllcUIs stationed to catch 
the models at the poets could not reach her when a 
little off the line, and she swerved away Heading off 
down the pond, the little boat eluded a second at¬ 
tempt at aelxure, and before the finally came to band 
ebe had completed two ronnd trips In brilliant If aomo- 
what erratic taihlon, to the admiration ot tbs spec 
tatora. 

Tbe expediency of running the regattas on a olren- 
lar Initead of a atralght eourae la alto ongaglng the 
attention of tbe experts, the dUBeully of baBdUng 
and controlling the big that boata being vary tvUsnL 
la lending these speedy eraft oa a straight ran BoroN 
a amall pond lerletu aoddeata leem auvoUaUe. Oas 
beantimi model, the "Moralma 11," aftat aoosBhlMb- 
lag Mvoral fine vrlnta, eladed the eatohaffar dwM 
ot on a couna ot bar own, and wound W a avles 
of mlachlevons gyntloaa by naatag tan tilt Into 
the bank, seiionaly damaging bar koU and doraagtag 
the machinery Oa a largs toko, wW> a rodod aonm 
inch acoldents, It la thought, might bo avetded by a 
circle of oatehera atnadlng ready to'kaop Oo boata oa 
their way until tba dlataaea la osmyisttl 

Tbe model motor-boat rega tt b a bavo fdatlfled thslr 
njatsnca by proiaotlng tavroTttMgt and briaglag 
nnknowB dealgaora and laveatm of notopboata aad 
motorboat auehtaary to fba troafc laataad «( pron 
lag theli boata la ttmid l a tff maaa t oa aoM oitol- 
tbfrway pond, a taat Oat af Car da no yiaamiHy of on»' 


parlaon with tbe work ot other dealgaara. a number 
ot men with kindred ambltlona are brought together 
In these challenge meetingi, and the teat of the new 
boata capabllltlea la thorough and convincing. 

The sport has progressed so far that a national 
cbsllenge cup Is ready for the competing designers 
end model owners ot tbe United Kingdom, and the 
various cluha sre about to bold a general meeting to 
draw np rules for tbe government of the cup regattas 
Naval men are especially Interested In the exhibitions. 
At tbe regatta, which was the subject of tbe accom¬ 
panying plctorea, Uentenant William Barrett, ILN., 
attended with a party of naval cadets and rendared 
many servtces to the committee 
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As tongaten lamps require only $i per cent as much 
energy os tbe carbon type for equal lUamlnatlon, they 
have greatly reduced the coat per candle-power of ia- 
eaudesoent atrjyt lighting. 

What can bi. done with tneh lighting In a small 
town Is Illustrated by the following coats aad operat¬ 
ing expenam tor a plant to geaetata and dlatrlbate 
tnagstaa street lamps of 10,000 candle-power total. 

Unlike the merely nominal rating of arc lamps, 
which are a number of tlmse tholr trua eaadl»power. 


dlMiowtr In lUMlio&til dliwstloiiA. 

Tha oapadtr nf lOjOOO oaadloqiowor Is aslseted as 
aaarly salted for atrect lighting In many taadlum and 
amall towns, aaeonUng to tba density ot Ulomlnatloa 
Toqulrod. It lampa of fiO omtdtodwwar on aoteotad tbs 
oapwfity named imouata to MO. aad wm. lamps of M 
eaadle-power tha M4NIO aaiifi»powv .capacity wia 
oparati ifitk tha stBokmoy balag thq aama in altbar 


With fiOO ot tba dOsaadls lamps spmiad 100 fisat 
apart, or SM oFtba Mkoandls lamps MO fSet apart, Mr 
000 foot m iMigtb of streets may be llgbtsd muob bet¬ 
ter tbon la usual la amall plaeia, wb4s tMdfaary re- 
■mm may be oWabiad by epadag tba Moaadie lubpa 


lOOJtOO fast, or II a 
la tba tDUoviag esti m atp of tbe fint eMUapd optr 
■ting npeaeea of a MMO emidlsiiover plia^ ft ts br¬ 
eamed thM taA part«(tbe eoalMMbW IMt 
armaca to tbe potaa leimM-m«nly fm tbe porpmie #. 
mnet UAtiBg, M.MMMbitbftiip^ttM’ephHfc 









Mantlfic American 


*tth amsfumi mntm naw Uln )i«rir for Msh of Um M^andto lampa bonud 4 000 
m. bimn. or to 0IX coot por Ump hoar of bamlng Am 

• oinmoto of ant tm cowl a MUUliIe plot of coeh tOoondle tnncrtn lamp opcrataa with 60 watta, 
■CattoB UoiMtof pf brtoK, toncrote and atael, tho czpeaaa of 011 oant per lamp hoar, including 

a tank to reealra ^Mrolaam hr the oarload. a Intereat, atnounta to 11 oenU per kilowatt hour con 

r Onglae and acoMioilw, an elootrla leBeTator annied In the lamp 

I itwWaiT appantna and laatrainanta, poto The mom oonc l ua lo n U reached hr conalderlni that 
H 000 fiat of abraeta. olrealta on thaae polai at the cdkincr of 116 watts per candle-power the 
ttatilbntlon ot tunfitaa lamps of 10,000 aara- produottoa of 10,000 oandleDOwer requires the delivery 

of 18,000 watta at the lamps and this 
daring 4 000 bsura amounts to loooou 
kUowatt hours, which Into the anniuil 
apenae of H 200 gives 0 i cents as ho 


TiM Oaaltoaa OU lalirerala. 

A report on the geology and oil le 


I al) MOhaaaiT appantna and laatrumanta, poto Tl 
a ok MOOO foot of abraets. olrealta on thane potai at t 
tha dMribntlon tungitaa lamps of 10,000 agva- pnd 


Ifonterey 110 miles away with Ban Fmnclaco Bar 
too milea awar and with other points 

The report desrrlhea the toiwgraphy geology paleon 
tology and oil In the tuallnga dlstrtri which have 
been In part desrrlbed In an earlier nport published 
by the Borvey but not now obtotnable The present 
report ineludM a more complete dhu union of the 
district and many new maps sections and other Illus¬ 
trations besides a paper by Irving C Allen on the 
ibemhsl and physical propeitics ot the oils \iimy 
lutercstlnK points in ronnectlon with the history or th 
region In past geologlr sges srs brought out and b\ 
means of (sreful desiilptlons of the fomiatl ns n 
touudntlon la laid both for an orcurate study ot tin 
orcurrenee ot oil within this region and for the tracing 
of formations end oil horluna In other perts ot Call 
fomla 

Ihi riporl tovtiB 154 iwgts and Iniludes 62 plates 


Tie* of the lake, ahostlaff the start 


gate oandto power In any deelred aUea 
end Sxturea on the poles for 500 of 
these lampe alt erected and con 
aeeted oomntote and ready to ciuerale 


For this JO 000 candle-powor plant | 
os above with 600 tamp flxturei 
erected the total flnt cost Is |14 JOO Xlia <*111 

or Tl cents per caudle-power <a- 
poclty giving 128 40 iter 40 < audle 
lamp This cost of plant is based on present market 
prices of niateilols labor and apparatus and assumes 
ordinary londltlons at the ptore of erection in 
places where prices and freight rates aic higher than 
la usual In the essttm half ot the United States ou 
mereoM ot cost would result 

Cpcratlng expenses ot the ohove plant will vary 
with the number of Inmpa used even though the 
total candle power remains at 20 000 bocauee ot the 
cost of lamp lenewaia and also with ths hours that 
the lamps burn yearly 

All night and svery night lighting to ths extent ot 
4 000 hours per rear la ths most daslFSble sod costs 


on moon and other ached 
>w ns 1600 hours yearly 
night lighting Is gradually 
displacing the short boar ecrrice and the follocflng 
esUmste of operating expenses Is for lamps burning 


|I4 iuo at n per cent This expense of |8 200 covers 
all dsprectstlon of tho plant os well os the operating 
expenses that Involve on Immediate outlay of cosh 
Apart from the Interest charge 'he annual expense 
of operating the 500 lamps of 40 candle-power etch 



j is about 16 miles wide i 
iO miles long stretches 

the northeast base ot The ^Bnanj 

Diablo Range and In 

■ a bond of productivo oil land I miles wide und I lure 

lies long at Us north end and a narrow strip of uikliig 

nd along Its southwestern bounder) sicamti 

I region Includes about 660 producing wells whirl) fiirmid 
In depth from 600 to 4 000 feet anil |s m trste i stc I 
from 20 to 100 feet of oil sand The product ranges ntiticd 
from a blnch oil ot 16 dog BaumO to a gr< en i II of ) somi In 

deg Baomd The yield of elngto welle dim rs greatly ing and 

Fonglag from 4 to <1000 borrele a day which 

The district to the leading producer In c. 


The “litnny Jim ’ makes a great pace. 


Mure le oflin much loos thinking aud loom 
talking cuniiniing the Hisblllly of cseangulng 
slcarntrs nmong tliusi who ought to he bittir In 
fiirmid than touimints madi sonutlnus scmi to Indl 
isti Fbi mallii Is set right In an ixcillcnt article 
ntltkd Btsblllty nf Ships Mwsrd Person gltcs 
Bomi Interesting lem luiislnutlons Tunnels In lie 
Ing snd Tunnels to ( oiiu Is thi title of an artliln 
which glvis much uw ful Informathm Rlihsrd 
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*<BelTe4ers U,” n gasollM in u4el 


a gMoUne eralt Moto tl 

haavr wake. 
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ROUGILR’S SPECTACULAR MONACO FLIGHTS 

BY FHL PARIS CORRESPONDENT OF THE SaENTIFlC AMERICAN 


A yMlT wo, donpllo thp offering of BubeLuntUil 
prlwB for flIghU BProB* llii Hny of Miiaura>. no »vl 
Blur nmJp tlm Btiompt TIiIh ymr howi vir, auch Mg 
BirlUiw havi* bw-ii madi In Up iirt of lllKlit tlial tlipr« 
Bro protMibly a wuri of aWBUira who are willing to 
Iry a fllglit oiir water, even wlthoQt any aperlal 
iirrnngi IIP niH b< Ink ^or landing In thla ale- 

nil lit In iniv Huy ore foriid lo do thiH 

\Mili (III KiHiliKular niglitH Ilf Hkitllian and Charle* 
K lluiiilllnii nvir Ihi I’mIfli Oil•n■l laHt January aa 
nil I Miiiiiile, Uniigier, a faninua Frenili rycllal and 
mihiiiiiiiIiIIIhI who haa latily Joined the flying raiika 
iiirly iHHt month made aome thrilling tllglita above 
Miiuaio Hay photographa of whkb wn reproduce 

The llmt flight of an ueroplane over Mnnaro Day 
WBH nmdi on March 3rd Starting from the quay, 
Rnugter dew rllii-d a figure eight above the hay and 
flew oiir CaiM' Mnrlln at o height of 250 fei-l He 
liinihd Hnfilv Ht hlH alurlllig iiolnl after a flight of 

Hough r'H Heiond flight aliove tho Iiay waa mado on 
Hie 01 h ultimo 111 ihc prwsenie of the rrtneo of Mo- 
TIBIII nnil B iBrge niiinlier of H|M>ituti>ni Thla nod the 
flight tho next day were naeli from 5 to 10 mlnutoa* 
durntlon On the 7f1i he paaned 100 foot above the 
line Ilf fortifli alliina ae ahown In our froiibpage 
llliiHtrBtlon, and flew 


renalTO power and Um crroaeoplc acUon of the motor 
undoubtedly bad aomethlnc to do with both of theea 
fatal arcldenta, Le Blon made a apeed record of M It 
mllea an hour (6 kllometen in 4 minntea 8 aeoonda) 
at the Hellopolla avlatton meeting naar Cairo laat 
January 

AcemegT n A otnmaa »n,Ana 

Vfhlle flying In a CurtiM biplane above flan Fmn- 
itaro Day at Alameda, Cal, on tho 5lh tnatant rrmuk 
Johnaon plunged Into the water from a height of 80 
feet owing to hli loalng control of the machine For> 
tunately he waa uninjured, and waa able to extricate 
hltnaelf from the aeroplane (which waa not badly dam¬ 
aged) and to awtm toward the ibore He waa reacuod 
by men In a ihlff 

rtBHT TTjiT or rABdxTAi, iiogoriam. 

The flrat teat of Major von Farieval’a large mono- 
plann occurred on the I4tb inatant above Lake Plan, in 
Ot-ruiHny Tbia machine liaa a apread and length of 
45 feet, and IH dtled with a 120-horae-power 4-cyltnder 
motor The trial flights ware made In a violent and 
gusty wind with two men in the machine The mono¬ 
plane capeixed, and fell Into the lake The two engl- 
ncera, Iloff and Oloihman, were reacned Thla ma¬ 
chine la provided with both wheels and floats, but 


on the seth ultimo, LaMaae had a nvrow aaeapa. Bo 
waa at an aaUma t ad balgbt of «00 feet when Us pro¬ 
peller brtilM OBd flew oO. Qolckly itopplng bH motor, 
Lddano oMlIftiHy gUdod to Mrth amid the ohoon Of tho 
■peetaton. 



Three montha ago, a party headed by Tbemaa Ltoyd 
left Fairbanks, Alaska, tor the purpose of ollmU^ 
Mount McKinley The summit waa reaehad on April 
3rd, after a month of itendy ollmWng A enmp was 
catabllahed at the base of the peak In Maroh. The 
companions of Thomas Uoyd were W R. Taylor, 
CbarlM MoQontgle, and Daniel Pattanon BIx other 
men wore also Included In the party, hnt they wore 
left In care of tbs four campa catabllahed on tho way 
toward the top of the peak. Up to 13,000 feet the aa- 
Bcent was easy, hot the next 4,000 feet wero cUmbad 
only by bewing steps out of aoltd Ice When the 10^ 
OOO-toot level was reached, a dnel puah was mads by 
tbs four men named, with success. The expedition 
had Its tnoeptlon In the violent controversy whlsh 
raged when Dr Cook was lecturing To settle the 
point whether or not be ever climbed the mountain, 
and to prove that It could be done, an expedition was 
dnanoed by Augnit Peterson and William MoPhee. 

No trace of Dr Cook’s 


Blnilghl BcriwB the bay, 
attaining a height of 
1,300 fcit abuve Cbik Mar¬ 
lin Dcapllc aoiuc rather 
strong wind gnata Ili( III 
plane flew eltli utiadliicia 


gcroualy On hla way 
back to the starting point 
Koiiglcr iicrformed evolu 
tlons above tlie casino of 
klunir Carlo ot a height 
of non fiHit Floally he 
flew bai k to till' mck of 
Moiiaiu and laiiili'd with 
lirerlslon uiKin tho iiar 
row quay 

On Manli Xlh he again 
started from Ihi ipiny of 
the port, and fli w straight 
fur Caim Martin, acroea 
the bay lli rutn to a 
heigbt of flOO fill de 
Birlbcd a ilrilo ahiiie tho 
bay iiameil ovi r (he roeky 
alioro at Mnnaio and 


nighL Till next day he 
made hla longest and 
moat api'i'tai iilnr flight, 
htartlng ut 5 ID 1' M , ho 
roai rapldl>, and described 



Bvngler flying nrer the yachts In the Bay at Hoaaes la hla Tntala Uplaae. 
TKB APIATCl niw OTXB MOVT MIL (lUTATlOll *eU rXIT), AH) THULUP XOIAOO IflE 1 


Then, ailll rlHlng, hi flew above Mont Hgel (eleva- 
tlnn 2 625 fi'ili I’aBBlng over the summit, he fliw 
til la Tiirbli where he tumid at a height of nun feet, 
and flew baik In Ills starting lailnl The length of 
this flight wiiH 2S mliiulcH and 31 meonda On March 
tOlh Rnugter agnlii fh>w nmimd the Hay of Mnunco 
and on ihe iTili In mado aiiolhei fliu Ulglit of a qiiar 


Hgel (eleva- whether or not It atarted from the water la not known more Informalkm will 

unit, he fliw aayot cured by a party of four 

It of nun feet, n iniiT OK TUI kabok iimeo-AKBorLA'tK. Barrll, the gnlde who 

he length of Credit for produitng tho drat aeroplane to rlao from M>te Lloyd’s claim 
I. On March walir and fly must apparently be glTeD to M Ilenrl 
y of Monaco Fabre, who. according to tho French Journal L'Aoro, 

:lit of a qiiar suicocded In getting fate combined hydroplane and * ' 


aacent conld be found on 
either ot the two peaks 
which constitute Mount 
McKinley No records of 
his wore discovered 
Various estimates havs 


tain's height W A 
Dlckoy, on Amerloan pros¬ 
pector, estimated It at SO,- 
000 feet and gave the 
I peak Its present name. 
Robert Dunn, who made 
four attempts to climb the 
peak, eetimated Its heWit 
at 20,3no feet 
tnasmuLh aa the present 
parly was not properly 
equipped to measure the 
height of the mountain, 
Its acblevemeDt Is not ot 
much sclentlflc value 
Fortunately Prot Her- 
Bchel C Parker ot Colum¬ 
bia Univeralty has ex- 
proased hla Intention ot 
climbing the peak rugard-. 
less of Uoyd-B sucoeas. 
Dr Parker will approach 
the peak from the aonth- 
oro Bide, and will study 
the glacier and vartoua 
phenomena. He will take 
with him eclentiflr Initru 
ments, by the akillful use 
ot which undoubtedly 
be Obtained than could be ee- 
unsclentlllo but hardy explorera. 
exposed Cook, la Inclined to dl» 


tor nf an hour In ihi cniiroo of whicli he iwsacd 6UU 
fiB’t hIhiv ('ii|u Mai I III rollnwliig tho roikj Hhori of 
till i-nust in rolurnliig TIiono fliglita nf Rniiglor on 
Ms Villain blplano ili mnniitrite that a conaldornblo do- 
gree of aulomalir stability lan bo iittainod by vortlcul 
liarililona bilwoon thi main pianos, and qiilio dls- 
criHllt tho lablod reimrl Just received from Franco to 
tho ottnt that itao Votaln brothora have given up aa 
ImprartliBl tbolr RyMtrm of Inherent antoraatlt stabll 
Ity, and have adopted wing warping Initead 


AHwaawUe Hews os HMsa oad Ahsaafl. 

iji nixiv'a katai AorincitT 

Dealdea the record fligbta by Rongler above Monaco 
Day, Le Blon, another tamoua automobile racing driver 
who hai been flying a BMrIot monoplane, made a won¬ 
derful flight above the Day of flan Bebaatlan, Spain, 
on the 3nd Inatant lie started In a high wind, and 
made several cireles above the bay at a bright of 
160 toot, when suddenly the mmioplaiie tuiyied upside 
down, and fell Into llm shallow walir The Intrepid 
aviator won Instantly kllh it Ills nmihliie, like that 
of tli» IIMated Delagrange was flllnd with a Gnome 
D-volvinfl cylinder motor of W horse-power OJw ox- 


oeroplane (o leave the water and maku several flights 
1,200 to l/iOtl feet !n longth at heights of from 6 to 10 
feel he experiments were made at the Port de la 
MOdc at Martlgups, a city near Marseilles. Tho flrst 
successful flight front water waa made on March Slat 
mew BKcoauH or kuiiiit with rAHHsnuiOBi. 

On the fith ullluio Henry Forman broke ail records 
of flight with one or more pasaengrra by carrying Mr 
Mevardson, of the Oail) Mall, acd Mme Frank for 1 
hour, 3 mlnutoa and 2b seconds. The performance 
was Acoompltahed with ta new and smaller biplaae 
than he hu been In tbe habit of using. Just a month 
later, on the Nth Instant, Da >lel Klaet, a Belgton. 
broks tbe world s record for night with one passan- 
ger by flying z hours and 80 <-iin.<lca at ChalMis. This 
record was also mado wltt. a Famar. niMhlne. 

A sew cnoaiKiotnmv nMdtn. 

HmUe Dubonnet, on April 3rd, won the lOOdtOo 
meter 163-nille) cnmecoaBtry flight prise oflarod ^ 
La Nature He mad- a fine flight from flavlgay- 
surOrao to hVrtAHt Ai bln (about M ibUm) In 1 hoar 
arvd bO mlnntee 

KFinT OK A rMurnsja ssaainsQ is fuainv 
While pracUsIng at Pan with his BMrtot aaiiqiiaiw 


A new system of electric lighting for theater snenee 
was tried not long since at the Imperial Opera of 
Berlin, and, it Is stated, with great aueeeaa. It la the 
Invention ot the Bpanish engineer, Fortnny, aad uses 
an an lamp aa the sonroe ot light The raye ot the 
lamp, Instosd of falUng directly on the seene, are 
thrown agotnat a serlea ot silk bands which are an 
roUad aad aet In any poalUoa by means ot pulleys. 
Tbe bands serve to refleet the light sad change It Into 
a partaetly dUtuaed light The new method alao in- 
olndee a sky which to formed In a qnarter of a aphere 
and conpowd of a steel cap which to treated with a 
dead white coating The diffused light <■ eept into this 
dome and gives the IllnrioD of an uallmitod space. 
AnoUier tatereeUng devtoe ta wA to dispense with the 
ordinary olonds whtoh always have a rigM appaaranoe 
to the audience. ThoM now appear to be quite 
and mobUe. flodi ibault to toourod by tha ofla of 
mtrrm whtoh reflect palited aeraons reprsaaBtiag tho 
donda. Wha the mtrrwa aiw rolatod alowly, tho 
chmda appear to stowty movo ovar Bie ekyi ^ tho 
preaent ayitoffl totooVkad from (Mr oinaB eoMoa whtoh 
are placed tn the audlteeium. nempetoat peraoaa hr* 
of the opinloa that thoprtaMt lavodtlda IbUnp A tm 
•ideiahto pragraai mm an arBstto to wirit ^ 
weal and eooMMU9to4|Mito<tMr . . 
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An Automatic Projecting Lantern with Electrical Control 


BY JACQUES BOYER 


Hitherto It hea been naosMeir for a leotnror nalnt through ths rotor A. which conenqucntly, 
lantam tllnatretloni to onploy an OMletanl to operate tlonlen By preening the key a. the i ui 
the lantam and tneert eaoh elide at the proper nioment through the rotor circuit In the direction Inillcated by 

11 Houltn hae tBrented on automatli. lantern (KIg. 1) tho arniaa, and by roleaalng n and dcpmaaliig a' the 

which dlapenaea with the lervlcea of tlie aHletanL current and the rotation of tho motor are reveraed 
The IngenloM mechanism which Inserts end removoa The Imaiidiwcent lamps L and L' aro bridged on the 
the elides can be adapted to any projecting lantern 
and enablea the lecturer, by pressing an electric but 
ton on the platform, to show any picture at e.111 The | 

Invention will be especially aerviceable to teaLbnra, as 
Is shown by Fig 4 The pictures can bn thrown on 
the white wall of the ilaas room, and If a powerful ' 




The avorage time at nigh water at plocna 
clflc cooet of the Central AmerUan lethnn 
hours after tho moon s meridian paoeuge i 
Tho a\emgo time of high water at Colon 
iitPH, and at Orvylonn one hour alter the m 
dlan imaBOge at Colon In other Hords, as 
Panama arc nearly on tho same m< ridlan. 


I of IhiHfi Isthmian canal roulea, but 
Ide ranges from 10 feet above to lu 
sea level, wbllo at Colon ll only 
8 ineboa above to 6 or 8 Inrhos b«hi 


the tension of the spring r (Klg 2) The drui 
turned by a small electric motor, by means of a 
gent strew, and. aa It rutatea, Ibe slides are bro 
■uccessively oiiposite the projecting lens In 
operation the flexible con 
voyor carrying tho slides Is 
taken up from a box behind 
the drum and delivered to 
n receiving box beneath the 
lantern 

The motor la shunt 
wound, BO that it can be 
reversed by reversing the 
current In tbs armature 
coila. In thla way a slide 
which has olrundy passed 
the lens can be brought 
back and projected again, 
if desired The electrical 
connections by means of 
which the apparatns Is con¬ 
trolled are shown diagram 
matloally In Fig 3 Be¬ 
neath the locturo table Is 
a switch I, ths closure of 
which sends a uurnmt 
through the electric arc A 
of the projecting lanum, 
and also through the field 
colls 8 of the motor, which 
are connected In parallel 
with the drcult containing 
the am and lu rbeoaUt 
On the Uble are two double 
cobtact keyg a and o' The 
upper oontaoU of theoe 
keys. 1 and 1', are ooimeoted 
with one wire of ths gsn- 
sml einmlt, the lower emi- 
tacts. I and r, are con- 
nected with ths other wire, 
and ths flksd ends of tbs 
hers nre oehiMetad, re- 
msettvslT, with the two 
hmshss of ths gsmmntglor 
attsehsd ts thfi Mtor o» 
snoatoM S of ths dsetrts 
motor, ffooot, whan neither 
hsgr la depTssasfl. both 
tHplm ug m oOnnsetkA jUg. | 

mth tho noH mate wlr^ 

Ml M mftm Itowfi 


Ig. l.-An anUimatie |in|cctlBx lantern. 

keys to diminish sparking but th< y also w rve uiiotlier 
naoful purimsfl When the key a Is partially depressed, 
so that It dons not touch eltlx r <ontact, the rotor clr- 
) (uit Is completed tbrough the lump L, whh b greatly 

Increasea the roslatance of tho ilrintt, and the lur- 
' rent flowing through the rotor Is further dirntnlshid 

k by more than one-half by the shunt ug<tt of the lump 

// Hence, the motor turns so slowly tbst It Is sn 
r aliils (Hsy matter to atop the desired slide exaitly In front 
of the lens, by releasing the key a at the pro|s r iiio- 
meot \cltlior of these cRimU Is produced when tho 
urn Is key <i la fully depressed, because the lamp r, Is then 

a tan short rin ult«d by the key and the r'sIstniKH* of the 

'ought (Irniil Is tiiiis made so sronll that very little rurrent 
this Is diverted through the other lamp A slow movi ns ut 



wiling fur antonatle pr>t|e«tnr. 



at Orlto or San lui 
xtreme from 4 feci i 


ic Puilfli to llui AUuiillr nt thi 
the I*Rilfli lernilnl, and from 
the Alluiitlr to tlii Parlflr 
at ibi llnss) of low tide si 


tide Bl San Tuan di I Sur, 
Nlraragua, at noon sund 
ard time, what would lie the 
approx I male dlfTerimi! In 
Ie\r1 of tho AlUutIc nt the 
eniiK time hrv nt nrry 


Jfl|^ 1—A iMtvn tIhutnUed by -the antianatic pndector, mwU'ollfd by the lecturer kiwsclf. 

A> AnwAtfR ATPAiATn m nomrruB nomiA 


allegid general rhanges In 
the rllmnte owing to the 
settlement of the roiintr/ 
Tlr Shaw Is akcptlcsl He 
states that he hna observed 
that the firnple of all loiall 
ties are under the Impres 
Sion that tho Mlinaie of 
their district Is iinibrKOlng 
a changn Thi Hinilstbs ,lo 
not however Is ur out Hits 
idea Tlien nr> osi Ilia 
tions but no lu'riiianent 
changes In the climate 
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1N5LCT PLST5 IN HOUSE ANp 5t(3 


BY HAROLD BA5TIN 



« way iinlDvltlns, yet lo 


InHncts aa a claw f^wl lltornlly upon anytbinc and 
fverytlilng from wlildi noiirlHliiiu nt may bo oitmcted 
by illut of mrciUR Jhwh Itnik.d up by equally atron* 
dlginllunu A HuIwUnn niay be ‘boue dry, 

UH hard UH r<xk am 
Iona UH UH orlaiii H Iraceabin to mo 
uiiltiijii III iiKiiahli kliiadom at laaat 
0111 ill III iiriibabU \<ry many kind! 
mil liiid In It IliF wliirewlthal of 

I • I II III! And Ihiiiiinl they ore oioDl- 

... III III! fulliHt HoniiG of the word, 

III III! rank hh Ihe wont peata witb 
uiiliii iiviliriil man has to rontend 
VI III Her hlH < ailing be tliat of a pro- 

III.. a dlHwinilnator of the neree- 

hirliH and luxuries of life Mueh baa 
III III aril ten respecting the dopreda- 
ll<inn Ilf losmta ISvcryoDc will prob- 
iilih kimw Konietliing at least of the tax 
eliiili has boon Imposed U|ion the ex- 
ihMiiier Ilf Ibis country by such Inseets 
UH till ('olorado beetle and the "srala" 

nf Mil orange grovcH Dut It la with certain peata 
c.hich while loHH devastating In tbeir actlritlea, afleot 
rliwely Ihe Individual comfort of our readers that 
the wrili r liroiioMe briefly to deal In this place Prob¬ 
ably few iH-ople realliso what a number of Insect peats 
arc- lo Im< fouml In Ihe ordinary bouse or larder In 
scH-lH penetrate the vary fabric or our dwelifng places 
—that la, so far aa the woodwork Is concerned They 
burrow Into our furniture and our books, and eon 
Kuiue by alow degrees the very carpets on our floors 
nod Ihe clothing In our rloscls and pre-ssea 

Among Ihe most widely distributed of these domes- 
Ih iM-ala are certain tiny beetles of tbo genua Aaoblusi 
Their ameatral home waa In the woodi and lanea 
where they are still abundantly represented, frequent 
Ing the dead branehea of trees and shrubs. They 
have, however fon-ed an entry Into almost every old 
house In the laud, aa well os Into many a modem 
I'wplling, where they accomplish consldnrablo mlaoblef 
by boring Into and consuming furniture, beams and 
woodwork In gimeral This Hiiciesaful assault of our 
houses must have been acvoiiipllshvd moor conlurlea 
ago, for one of the commonest speclas was dabbed 
‘lUimi sflcsta' by the old ntturallsls and is so called 
at Ihu present day This Insert Is barely oniralxth of 
an luch In length, gray brown In color, cylindrical In 
shape, with lls head hidden In, or overhung by, the 
thorax Tbo tiny grubs are soft-bodled, with hard 
heads and—os Ihelr work bears witness—powerful 
jaws It Is not dllflcult to detmt the presence of these 
grubs in woodwork Bupposo that you have a vain- 
able ChlpiNiitdale chair, and that you noMce beneath 

II iiiion the floor, cerlalii lltlle heaps of yellowish dust 
Inspntlun of the chair Itself reveals minute holes 


scattered about the nrtaee of the w 
aa though the pleoe of famltare bad b« 
from a dlstanca with a charge of dna 
signs are IndlapuUUe evidence that ] 
beetle-riddled, and nnless by lOBie m 



contrive to dislodge the peats, they will slowly bnt 
surely reduce the woodwork to dust and chipa 
When once a piece of furniture Is namiled by Aao- 
Mssi, It Is a very dUBcnlt matter to eradicate the pest 
Several methods have been suggested One plan la to 
place the piece of tumltare In a retrlgeraUng ohamber 



for a week or two, and tbns attempt to kill the I 
and their grubs by cold It bi somewhat doubtful, 
however, whether even this severe ordeal will destroy 
all tbs beetles Another way, and probably a more 
effectual one. Is to place tbo furaiture—flrst taking It 
to pieces If necessary—In a hot chamber or oven, and 
there bake It tor twenty tour hours or more If the 


tagt b Ifttia dfeow thM id tkdliitt 
water, ant a iliiflt bMtIa wlU ba allva whan tbs fakr 
lag Is ovsr, Ottaa It wdnM be UnpossIU* to nigt 
sithsr M thSM msthods, and la aosb saaea iha bsat 
blBB Is dnt to plaOB tbs idaea of turnttnra in a Tgry 
hot room but aoino hoars, thsa to tor 
tost, hr loaaiia of n vary ftoamoasd 


ersosoto or cyanide at p 
01 many of tbs tiny *wonn hblat’* as 
can ba found oa tbo anrtooa. Than ra- 
aura tbs famttnrs at oaea to a sold 


to bs drawn Into tbs Innanmat ro- 
eeaasi of tbs hnrrovra. Filially, tba 
holsa on tbs sartaos aboaU ba atoppod 
up with paraOn wax 
Tbs varlona spsclss of AnoMusi, and 
their bigger relstires of tbs ganua 
Xatohtam, by no means oomflUs tpalr 
attadm to fBmUnrs Tbs whole wood¬ 
work of old honasa haa bean so cmnplstely riddled by 
tbeir boringa as to render the structores unsafe. In¬ 
deed, a beam that haa been tenanted by thsae Inaeoti 
tor a numher of years Is little better than an enter 
shell mmtalnlng a mass of wood-dnaL A photograph 
showing damage done U 
Xrttobium. by the way. Is tl 
while AaoMaot also Is In the haMt of maktog a tap¬ 
ping sound The nocturnal tapping of these Insects, 
distinctly audible In a room whore there to an other¬ 
wise complete sbeence of notoe, haa tor many cen¬ 
turies been regarded by the auperetltlons as a warning 
of the approach of death. This nncanny Interpreta¬ 
tion of a myaterlons sound la suantoiy inrprtoliig whan 
we remember that only In recent yeara have natnral- 
lats dlicoTcred Its true cause The little beetle has 
been found In some secluded spot, jerking Its hard 
head at regular Intervals upon the anrtace of the wood 
beneath IL Bo tar aa can bo told. Its rapplnga con¬ 
stitute a kind of courtship ritual Obvionsly they have 
no connection with the latter end of mankind Bo that 
the old "dMth-wsteb" theory has been exploded! 

While speaking of these bettles, the writer may 
mention another Insect known as the "hook-louae.'’ It 
to very minute, soft, end wingless, its color la that 
of pale amber, while It la not distantly related to the 
"white ants" of tropical conntrlea Alropus (Moina- 
tcrie, to give the book louse its scientlflc name, to very 
common In old houaae, eopectolly It they are damp 
Aa Ita popular name Indicates. H may bo found among 
old books and manuscripts, where It seems to browse 
upon the surface of the* paper It baa also been 





























Sdflfrtlfic^ AnMrteaii 


345 




■^aient ' ' 'm 

jDepartmeni^ 

mutoor eoinavonow um on AmiL 
nuuM. 

It If (rtlniBted that our unnal fire Io«. and the 
mm mprodwl for lli« protemlon, etc^ reprewnt 
u amiml mm that la appraximaluly eiiual to 
tho ooat of bultdlng the Panama Canal Tbe public la 
awakmlng to tbe 


both tbe riba and the latli betnc made from the aame 
abeet at ateel The object of the riba la to gtvo anffl 
elent atUtneaa and rigidity to the bth, m that when 
need In walla and partltluna no atuda, mcb aa are 
required by the ordinary plain lath, will be nocea- 
anry When It la oaed m reinforcement for floor nnd 
root alaba, no arood centering or talacwork la re¬ 
quired, for tbe riba gWa the required atlifncea. If 
tbla aheathlng la uaod tor panitlona. It la merely 
nereaaary to provide a tautening at the floor and the 
celling. The aheeta are then aot In place and the 
planter applied directly to both aldoa. 

For aldlnga of tactorlea and alnillar one and twi>- 
Btory bulldlngi, a framework of ateel or rommbi li 



ginning to realise 
that tbe beat way 
to guard them- 


oxtlngnlablng Urea 
and bnrdan them- 
aetvea with heavy 
Inmranee, ai to m 
araot their bulld- 
Inga that It will be 
dUBcnlt for a aerl- 
ona flra to orlgir 

S^t’a. “lipolllblo ta. pim. to . ribmflee-i .w, 

tor It to obtain a 
aerloua hold upon 

the building The growth In favor of fireproof eon 
atmctlon baa been Indlrertly atlmulated by the growing 
price of lumber, tbe advance bavlug been ao great that 
for aome forma of couatruutlon tboro la but little extra 
Initial coat Involved In putting up atriclly flreproor 
oonatmotion. Indeed, from an Invcatmont atandpoint 
It can ha demonatrated that thu flruproof building li 
the only really oeonomleal building Tbo aaving In 
the coot of inaurance, redaction In deprorlallon 
olinrgea, the gunmntee agalnat Interrupt Ion of bual- 
neon by Are, combine to make au unbumablo building 
the chmpeat In the long run 
Tbo phenomenal development In reinforced concrete 
Gonatmctlon muat bo regarded aa one of the moat alg 
nlllout movomonta In thu brood Hold of arcbitcctum 
and engineering It la not too much to claim that 
the llon'a abare of Improvemenia In thia dlr<>cllnn la 
to be credited to Amcrhan engluwra Tbo uxperl 
raentnl work on aamplA alruLtuml membera, and oa|)o- 
dally upon bearaa and columua, boa led to a pretty 
thorough knowlodgo of the (rue prlnclplea of con 
atmctlon to bo adopted for reinforced concrete when 
uaed In mch membera, and the Introduction of a 
reinforcement dealgned to adequately lahe up tbo 
ahearing atralna, oa luiiplled fur luataucu In tbo Kubn 
■yitem, boa mode It paaalbla to produce boama, gird 
era, atrlngora, and other membera aubjert to bending 


ATIAgnUT yflg WOOhWORKUra MAOBim 

The accompanying (mgravlng lUuatralua au attach 
nicDt tor woodworking machlnca generally known aa 
muldera or aUekera uaed In aaah and door factorlM (or 
rutting rabbeta and moldlnga In thu parta to receive 
the panels. When a door la to be provided with a 
pane of glaaa. It la uaually neevaaary to cut away the 
molding or rabbet at ono aide ao that the gbuia tan Ui 
Inaerlud when the door la completed and be held In 
poalllon In Ibe luuul manner by mi«na of putty In 
order lo avoid a ac<oud e|M ration to cut away the mold 
lug for tbla purpoac tliu auxiliary cutler ahowii in 
thu arcoiupauylng eUKravIng la provided Thu auxll 
lury cutter la arranged in be moved ailnlly Into and 
out of oiierallvu 
IMMllluii, an that 
whin It la no long- 



I bill aad plMbx partlUen. lIulUliix a mot ot rnlormal onicrohi cu 

Fns-raooi oogaTRvniOR 

provided to which tbo aheeta are attached IJnea of nnd n pair 

aupiiorta am provided, about alx fi-et Bpnrl and the Hen Tin 

(ly Rib ia pro|icrly faatenod to thini The (rami work lonHlala pi 

la almllar to that which would bt- provldial where wllli a pul 

tbo ordinary wood abcalhlng or corrugated Iron la the aiixilU 

uaed, except that the girta can bo pbicod a greater tbut It i Ic 

distance apart When thu ateel baa bciu properly Tin abaft 

placed a apuclal atucro plaator la applli'd in two cnata yoke uiid 

Whoro tho ayatem la uaed In connection with floora an as lu I 

and roofa, aupports arv ordinarily provided about flvi 

(oat anart T^khoela an laid directly over tho biii>- . 

porta with tho loth face downward All that w nmea- 
aary to coraploto tbe work la to put In the romnde 
on tho upper aldoa of tho aheeta to the requln>d llilik 
noas. Only a aufflclont amount of ••omrete will flow 
through to give a t||orough clinch on tho ateel Tbla 
leaves a roughened aarfarn on tho undcralde, vhleh 
provldea a aatlafactory key for tho plaater applied on 
the ceiling below By uao of reinforcing niaterlHla 
almllar to tbla, nearly every type of bnlldliig no mut 
ter bow amall, may be built flreproof at a loal very 
llttlo greater than the ordinary wood framing 

imOTED ILITATXS RAILITAT OOXBTRVOTIOll 

The combination crona tie and "block" lb lOiafrm- 
tlon abown in tbe orcompanylng drawing haa fur Its 
objHct to reduce tbe nolao of elevated rallrooda und 
Inrreoae the light to tin. 




ATTACBBRXT FOB WOODWORKIVO XACEIVXI 

work O The drivlug pulley of thi ahuft S la shown 
J The hivtnlor of Ibla utluiliiiii iil la Mr A U I'l 
putt of I2K.I PTuiiklln Avenue Aaturlu Oregon 


Intenalfied by tbe ineBIrtent 
Mcrw ■nppoft of the rails at aueh 

m • flan polnta, Sbould the three 

'C BW HBi “bliiek” ties bo removed, 

Iittlng tbe rail free of aup- 

' ■ I i [g-T -1 port, and a wheel b»! rolled 

I over tbe rail, tbe vibrating 

nolae wonld be very groat 
By Inserting "block’ tlea 

. nmOTO XUTAtXD RAUVAT OORimniTlOl Del ween, this DoUe la de- 

ereaaed In proportion In the 

itniwiil! RtMm atNBgUi cut be determined with de- number of ti«e Ineerted until when e oontlunoua aup- 

peadable aoewlimy. port ie mode tbe nolee le reduced to a minimum It 

fl4s by site Witt the developmeut o( tbinforeMl la but natural for engineers to copy precHenta, and 

oeBOfsIo mewibera, snoh a* mrd gbitable to what might for thU reaaon the usual ayatem of rrosa ties, 

ba oaUod tba ikeleteB framoi of ooncrete building, which, by n proeeaa of evolnUon, has been found 

oapertmenhlt worb has been done In produdng moot eatlsfaetory (or n rood cooatnioted on the ground 

».>Mftnblo (Onn of wontUd ^ pending, tor flUIng hae been adopted for elevated railroads, with the resnlt 

pk' tita brand dVMt snrlhoa raiiraee n ted by the wall that aa eneeMivo amount of noise Is prodneed when- 

RpMMfl, tlw floora end (he roeflng. In the aoeompany- ever n train peanes over tbs rslla, and the etreet la an- 

tflg^ IIlimtTaUeiifl wo ahow what Is known aa the hr- necessarily darkened by tbe mnltlpllctty of cross tiee 
M Method at Bled ihenthtag, whioh li on Interest- Thia prepoaed ayatem of building aa alavated railroad 

‘ He flflM o| dsTdopmeBt pJatm thia Uns. it eoaalits has bten aaggeaud by Mr Oart B. KlOk, at 1Z43 Cdnm- 

hP^ fliatf hUh «»»■>< W rlglfl htfi rAfl. Ua Avaww. Chtago, IIL 


abutting ends of Iwo rcvoliilile aliufta llrlefly Hm 
device lonilalH of u key and a alcivr wlilth airvea 
to hold the kiy In plate while n second locking key 
aurven lo retain tin alcove In iwaltlnii over the iwo 
ahafta Aa shown mon dtarly In the miiIIiiiihI vh w 
Fig 2 and In Fig n, a hi yway la < ut In chlIi ahuft, 
and a pit nr ru'eHM la formed at thi end of tbe 
keyway Thi Hhafla arc turned ao that tbe two key 
ways are In alignment and linn a key of tho form 
shown III Fig I, and Indlcslid at A In Fig 2 la 
lilted Into tho keyway The key la provided with 
Inga at tho end adapted lo fit Into tho pita of iln 
keywaya Before bringing the phafta together, a ah ck 
C la fitted over ono of them This sli-ovo aa ahnwii 
In tba eroao-iiertlonal view. Fig I Is formed with 
a key way adapted to (It ovur the kiy A wlnn li In 
moved over the abutting ends of the ahafta To Imlil 
the sleeve In poaltlon, the key D la uaed TIiIh lllh 
Into an exterior keyway In the sleeve r and la pro¬ 
vided with a pair of lugs B whlih paan llimiigh Hu 
ileeve and Into the two ibafta A airi w A w rvea In 
hold tbo key D to the aleeve C In tlila luannur the 
two ahafta are rigidly connectud Owlug lo the largi 
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dlamdir aDd mBUilvp ronitractlon of thr hIp^tb O 
end owing to tin manner In whkh fin two kiya aio 
Interim kPd the coupling haH a Htr tifctli -qaal to that 
or au> portion of cither iliall 'Who the Hhafts arc 
templed they eire In |i lai nllhnn it with eath other 
and It Ih ImimBHlbl to turn on ah eft r latlvely to the 
ether xi pt I y a r r feuffl I lit to m illlat them to 
a lonaldernbl xt ni A|» nl on thin i,oupllng haa 



k ntORo tHin ooupietue 


I n Miur I ly Ml Wlltiuii T tiaum of 2S02 Oedar 
Street I hllaiteli hla ta 


* RIW ITITIIC 101 HISH TUUOI IRIOLATIOl 

A lute lit I ently Ibh 1 d to U uia Sic tub rgei or 
Tlrexiklyn N Y luverH a no\cl luid lini roved Myelem 
or Inaiilatlnn foi hiKh 1 ole ntlnl die tile eoiiduitora to 
be iiaed In varlona iilailona anil for varloua purpuaea 
auih la DOW r tinnanilaalin and fur guy all a or car 
bha employed aa atava Cui teatib or ivoUa maata 
and other hupihiiIh iimd In vlreli>aa telegraphy luid 
telephony an well aa In regulai eommenlal work It 
DiarkH a radiial deimtire In Iho development of In 
kulntor ayatiing 

I he ayaleni onipichonde a a< rl a of Inaulatom prt 
ferably of a thimble tvi>e and a ae 11 a of other fnsu 
Btum Ilf a rod Ivji the tbiiiibli tyii Iranlaloia bilng 
alt iiiaUI allh the rod tyi Inailatoie and togetb r 
theicwlth forming a II xlble chiln of luirta ahlth may 
be extended iodeflnitcly 

the under aurtwe of the IhlmbV type Inaulatoia 
will be of eourae at all tlniev eompiratlvely dry 
Lach thin hi tyiH Inaulntor aeta like an umbrella eov 
▼ering the. upp 1 end of the rod type Ina ilator below 
It and eemncctcd 
therewith there 
by keeping It dry 
under the moat 
unfavurablt e on 
dltlona (aa tor 
Inatonee wbein all 
the Inavilntuni are 
aubjieted to thee 
aetlen of a dilv 
lug lain) beneo 
the hroup of In 
HiilotoiH niuat al 
vvaya afford ado- 
q mte) luaulallon 
lur all praetleal 

I iirpnaea 
rhlH ayatem 

will pneilially 
pie vent loakogn 
Hud undeelrable 
giouurilng of tbo 
L u I r e 0 t cither 
from eonduetore 
ei from aupport 

II R Btiu tiirea for 

In tbia ayatem 
IliH vuiloua iiaita 
nay bo nadlly 
detaehid and re 
llaeed by other 
I arta and I be 
total numbirr of 
parta may be In 
■ reaaed or dim 
Inlahed at will 
after the original etrueture la built thla featurei being 
ebiKieiallT luiimriant In Inataucea where after the In 
Htalintlon of a iiidu tor ihi voltage U to be Inoreaaeel 

Not till leHjt liu) itai t featun of the ayatem la the 
III xlblllt) ut the h lu e 1 unlla and that the atrmture 
Bb 0 whole when 11 iiariti n la mil r aprlng Icn 
hIoii thinbv IiihiiiIiii. 11 1 11 liaa 1 allliniy n Ih it 
Ihi inmphdi aliiietuie U r II v d III all of Ita \iarta aa 
will IB la Ita nntiretv from the iffeqta of mielden and 



1 XXW RITIK or KIOE* 
TUUOI iRinLanoi 


imni urm mux& 

Ad Inventor baa recently atmok upon tba tlmpla 
Idea of ualng colsa to veigh lettaia, ao that the value 
of the coin will repreaent the value of tba itamp that 
must be applied to the letter ▲ alffipto beam aoale U 
need provldad at one end with a oUp tor holdlnff 
the letter and at the other end with a clip tor botdlng 
the esrina It the acale la to be need tor (Intsdaai 
mail the ratea for which are two eenta an ounce the 
fulcrum of the aeate la no placed that a letter weighing 
an ounew would be Juit connterbalaneed by two one- 
cent colna In the other cUp As shown in onr Ulna- 
tratlon the acale beam la made of sheet metal bant 
to channel form with the tnda turned over and termln 
Bting In kiilfeidged pivots on which the letter and 
eoln rlipa are auapeoded A detail of one of these clips 
le ahown In Fig 2 II Is made of a single piece of 
metal bent to foim two lawn whirh may be ronghened 
or erlmped to provide a bettor gripping inrtaoe At 
the upl er 1 nd of the clip are two ears bemt upward and 
lirovidid with npertnrea to recelee the ptvota of the 
ae all beam A ball shaped handle serves as a fulcrum 
for the Be«lo In order to adjust the se ate accurately 
a metal iitilae la provideql on the under aide of the 
aeale bam The acalo beam is formed of two nan 
Hhlib paaa through a alot In the poise and are bent 
back upon It to hold It In place aa Indicated In Fig 
d The polao may bo delicately adjusted to bring the 
acale to a correct balance The Inventor of this Ingen 
lotia letter scale la Mr WUlla J Fink, of EUk Point 
Bontb Dakota 


IRUT TAIYX ASP KkUR FOk mm 

The device which Is illaatrated In the accompany 
lug tugraviuh b adapted particularly for uae In con 



HXPU UTIU WAU 

necllcm with water pumps In boats the object being 
to strain the watci that Is drawn In by the pump 1 he 
strainer la provided with a sperlal attachment wheroby 
it may be cl ansed Instantly while the valve la In 
sorvlee Tbc Imdy of the valve b Indicated at A In the 
llluatratlong nnd Ih irovided with a branch B whereby 
It may b connected with the pump The lower portion 
of tho boely Is enlarged to form a valve cage f Screwed 
to the cage le on cxte-nelon member D wblib at lb 
lower end b toimed with a screen B A valve seat 
plate F la sec nrod In the eihamber O and upon It reab 
the valve U I uga H In the top of the chamber O 
serve to limit the upward lift of the valve 0 Paaalng 
centrally through the valve and casing b a rod ■/ 
which at Its lower end b lilted with a pair of blades 
A These are adapud to be pressed against the outer 



gorfut of tha aoroaa » wdar tsulw of • eoU aprioi 
Z. By rotating tha nd / tho bladeo X an eauaad do 
acrape the aentta M, oM thus ramova any dirt thot 
mliAt «4dg tha cgianlngB of tha aenen. Ur (Not a 
UUyinan. ot Fottattab, Idaho, has Jnat ataund a pobat 
on thb haprovad tnlot valva and aeiwa 



in Us pnaent parfaued fi 

The pnvlous ‘hit or 
mbi attampb wan an 
persadad by tha Taylor 
patent ot June 20tb 
1888 (No 678) In wbleh 
the eoaantlal featnn 
waa the valve allowing 
tba embalon of too 
aumad olr without an 
InBux of water Prevl 
ona to thla tlnM then 
had been tha diving 
cheats and tha diving 
beU of which the lat 
ter latroducad by 
Smeaton in 1778 waa 
the asfeat and most 
practical device tor 
submarine exploration 
Tba diving ball has 
baan developed along 
side ot the diving dreee 
and la lUU In use 
The general appear 
once ot raylora diving 
armor waa like that of 
a knight ■ suit of matl 
except for a prominent 
bulge In the body piece A large pipe coming down 
from the surface and penetrating the body pleea 
al the bulge supplied the fresh air wbUe a Bbort 
pipe entered the body piece on the other side and 
was provided with a valve which carried off the ex¬ 
haust Although diving armor has now reached Its 
icrfectod state thb valve- has never been materially 
Improved upon Tbo accompanying lUoatraUon Is re- 
treduced from Mr Taylors patent 


FUR oirm aixoib- 


A> niPBOTtp Touooo nn. 

The principal objection to a tobairco pipe as every 
smoker knows Ilea In the fact that nicotine acoumn 
latee to such an extent as to partially clog the stem 
and detached particles of the dbtastefnl drug are 
apt to bo drawrn Into the mouth The saliva b also 
apt lo Row into the stem and collect there To obviate 
these dlwtgrecablB feature* of the ordinary etem many 
InvontlonB have be«D made designed to trap the aaltva 
and the nicotine The accompanying engraving IUn» 
tratea one of tbo lateet Inventions along this line 
1 he pipe bowl b provided with two openings erne 
above the other and theee are adapted to commnnl- 
cate with two c hanneb In the etom The etem b prte 
tided with a core piece In which the (hanneb are 
formed The cere b Indicated In the cross sectional 
view Fig I and b shown In full In tho terse view 
Fig 1 The upper ebannBl extends the full length 
ot the core and through thb tho smoke b drawn 
Near the Inner end of tbo stem the core b provided 
with several duels extending downwardly and rear 
wardly lo tho lower channel of the core so that any 
nicotine or solid and liquid partlolea drawn up with 
the smoke wUl be trapped by the dnota and wlU aeon 



mnlote In the tower channel H will be Obaerved that 
the lower ehaanel dosa aot agtand the tall bngtk at 
the eora, so that B b Impngrihto tn draw any ot thn 
nIcoUne Into the month At the oRiaatte and ot tha 
core a ehambar b fOrmad In tha bottam ot tha ogra 
pleea wbteh oemmualeatea with tba amoka 
near the moatbpleea Thb aervaa to trap the saliva 
that may antsr the amoka Fhaam-I Tba st^ ot tba 
pipe b jointed near the center so that the mter at* 
tton may he tmnoved and tha oon ptoea wlthdrawfe 
for the pnrpaoa o( ebnaabg tk The Invn^ oC thb 
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GRINDBR 

Alufanni Caa Be SoMered 
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MPHT ^ 


OBOX Vtt^ 

(0mW««4 ff** Bn 5 M 

Mfita. Mjr MM te 
tbit mee, btfirmr. to tt % 'mWM 
b« cBjtobto of mbUBg a racnUkr Wtllf 
BolM which to BUdlUe to mhmfcfaiA. 
astrciBclr cniBlI ilw, «iid th« ’ ■oHh m ot 
lit bo«T, mclia It tUffleuH to WMmttMut 
how thto nolM can b« prodnoad, Mt 1 
gtva the tact on tha awthorttr of an ntW 
Dent obaerrar Botora leaving tha 
Ing beetle! of tha ganne XaoMam ina»> 
Uon aboDld be Mda of the apactoa 
known popularljr ai tha biwad or paata 
beetle (d poaloeata). It to varr eoito- 
mon in bouaea and pna a eaaiia a voraelona 
appetite Moreover, It cannot ba tarmad 
‘dainty,’’ for It appaara to eat almoat 
anything which it anGoontara. from dry 
wood to uayenne pepper, althongh it 
•eema eapaolally to appreciate bread, bia* 
culta or other concoctlona in which floor 
end water are tha chief Ingradlanta. It 
la often meat deatructlve to tha stored 
goods of merchants, aa well aa to the 
atooka of grooera and ebemlsts. Two of 
the photographs here reprodnead show 
aamplaa (1) of marearonl and (t) gin¬ 
ger riddled by thia peat. I have alao 
known it to feaat upon dry capaicnms 
I‘This Inaeet, too, has rendered almoat 
worthlaaa a atncK of boota and aboca 
which, before the advent of the pest, had 
been valned at many thouaands of 
pouada This happened In Bonth Africa, 
altboogh reports of damage have also 
’'— received from mannfacturars in 
parts of the world Paste had 
ised In making the boots, to fasten 
linings and leather together, and In 
devouring their favorite dainty—I a. Uia 
-the beetles had perfomted and 
damaged the leather so as to reduce It 
literally to rags. 

so-called paste beetle, moreover, 
probably the worn offender among tha 
enemlea of hooka It gets Into 
llbrarlee, and Iti grube gnaw tho 
of the pages and drill their tun* 
from cover to cover of the volumeo 
libotograph reproduced here will 
ome Idea of the lerioue damage of 
tbia pest Is napablc, and may 
M a warning to all lovers of ‘Brat 
[)•” and other coatly tomee. In 
peat many velneble boohs have 
rendered nimost worthless In this 
■r while there la a ceaa on record 
“‘•'h twenty-seven folio volumes, 
side by Bide, were perforated 
light linn by one AnoMum grub 
[ worm " Its tunnel was so per¬ 
fectly drilled that It wee poaalble to paae 
a string from one end of It to the other, 
and thus lift up the entire set of twenty- 
seven volumes at ones These grubs have 
also been known to tunnel through sheet- 
lead when thIa bee come In tbuir way, 
a fact which beari wllneaa to the hard¬ 
ness of their hnsde and the strength of 
their ]aw muscles. 

Probably few people, save those who 
dabble In natural history, are aware that 
a small moib—one of tbe jtffero-lrpfdop- 
tero —Is held In dread by wine mer¬ 
chants and cellarers In many parts of, 
the world, ljuge numbers of wine cel-j 
Ian are aflecced by this peat, and its 
deprodatlone repreient an annual lo« 
Which must run Into many thonaande of 
pounds. Of eonrae, the moth Itaelf to 
harmful only ss the progenitor of bun* 
gry caterplltora Bnt it appeen to have 
renounced the traditional alr«nd4an- 
light bablU of moths in general, and to 
frequent by choica the gloom of eubtei^ 
raneaa vanlta. Here tha tamale Inaact 
lays her eggs npon tbe corks of wine 
bettlee, end wham tbe tiny oaterpillan 
batch they harrow into tha anhatanee of 
tbe cork. Just aa the caterpillar of the 
.Mg goat aNth barrows into the liaart of 
an oak or aa apple tne. 

The preetnee of the wlB»oerk peat la 
manitaatad la aa accemnlatlon of cork- 
dost mnd.Tsfass ("fraaa*) round tha ex* 
poaad poftldas of tka oeilt. Thto ao- 
rumata^ najr ba aaan in one of tha 
pletuM ksiaw ltt . Later, If tba grabs 
SM aoasaraN'tha eotk to ao taaaaM 
ttat tlto ?la» Mwii i tWbalMtltoW 




:iBdMtote||tet^: Ct# k^N'saa 

dwKs dMi >1 BO taakatod: li^ «if 

pntiqB uittofla, tha wlaa uaodly baoaUfg 

tUatsdi aa4 k thno hiaAkd ■Maelaik. 

Svaa aaf corks in stors szk sosOg* 
times Muted by tha eatairpilMia at a' 
noth, thoagh in thto tiutaiiM tha tagta 
i«pean to ba a raMtly at4nlrad oai^ 
tor thO Inseet la dasatloa to naUy tha Iv 
mota (JtohdsMs fUmtOa) Am its aswa 
jimpUaR ite catorpaiani feed narmsny N 
dried flgs. Bo prevalaat to thto pagt that 
It may almoat ba deaertbad as a aoaubsn 
object of tba deaaart table, tor (aw Bgs, ‘ 
save tba moat reoantly laipoited, arO 
qnlte free from tha amall white gmba of 
tail moth. la it raav ha 

marked that thto iaaaat to atoa kaowB t» 

Bnt whUe tha flg moth aocompUahea 
no small amount ot damage, Ua dapradm 
tiona ere ter leas serions and wide- 
spread than those of its relatlva, tba cod* 

Ijn moth. This to another ot thoas la* 
■ecu which come naUddea with tbe 
deaaarl 1 am able to rsprodnoa a photo¬ 
graph which gives a good idea ot the 
damage done to aa apple by thto pest 
'The reader will obaerve that the oatar- 
pillar conllnee Ita attack chiefly to the 
oenter ot the fruit, wheia It teeda upoa 
tbe pips and core. BomaUmee a moat 
dellcloua-looklng applo, apparently pe^ 
fectly sound, proves to bo fnll ot rotten* 
ness on being cut open. It may be that 
tbe reader to wondering how the cater- 
plllar got into the applea, Jnst aa Oeorgs 
IV la said to have wondered how apples 
got Into dumplinga. Tha facta ot the 
case are as tollowe; Tho little codllb 
moth nice about at dusk In orchards Juat 
at the season when the young apples are 
forming Bhe visits one fruit after aa- 
otber, and lays an egg in the "eye” ot 
oach When tbe egg hatohea, the minute 
caterpillar burrows into tbe heart ot tha^ 
apples, making a bole so email that it Is 
unnoticcttble when tho apple attains lU 
full else Thus Is provided the phenoma- 
non of a hungry grub consuming tbe In* 
terior of an apple which, to all appear¬ 
ances eeeme to be ne Inviting as any of 
Ite neighbors 

When the grub Is full fed It bores its 
way out of tho apple, and eventnally 
spins a cocoon ot rough silk In a crevice 
in tbe tree tTUDk, or on a neighboring 
fence in which It changes to a pupjp. 
Despite Its nemo, the codlln molh does 
not conflne Its attention to any partlcn- 
lar variety of apple, but attacks all the 
best kinds Indlscrtmlnalely It has at- 
Ulned a very wide geographical range- 
having followed the apple tree, so to 
■peak, ell over tbe world. It has called 
forth the malpdlctlone of applogrowers 
In France, Qermany, Oreat Britain, Can* 
ado. Anetralla and Taemanla, as well aa 
in thn United BUtes In Tasmania It 
has been ao troubleaome that the legtola* 
tnre has thought it neoeatary to pass an 
act ftir lU snppresalon 

Tobacco roerebanta and manuteoturari 
are aorely tried at tlmea by the activtttoa 
<a a beetle known to aeteiicc aa fiaat* 
otUrma tetlarea. Thto tnaeot baa ao* 
qnlrad tbe habit of feeding upon atorad 
tobaoea It to eaiiactony InJnriqiia to 
cigara and dgarettm. Fhetograpba abow* 
lag asgmplas of Ita work ara rapraduead 
harawlth. Tat anothar beatla attaoka 
I nn tm eg a , coOee beirtoa, and certain kinds 
ot apieea. Tha anabzed pbotograph kItoN 
na a aampla ot Java eoOaa, acma iftoan 
years oM. abnoat every berry of -whiok 
has baea bored by thto pmi -FortOBstoly 
tha atteeka ot thto bdatia do net afl*et 
the quaUty of the caOta vhaa grottad. 
NavarthMam, it to qnlte eertala that whpk ’ 
buyteg oM ooOea ana buys atoft a oartoda. ‘ 
anonnt of iiwmd*itp bsMlaa-akd thii' 
toet may ba dlsptoadtaig to nMuiy. Tat if 
ana ware to avoid food at bevwcagaa atato-' 
ply becanaa aoM dobbtad Vbtit f)reaB|q 
from eawtamlnmioB. bX laaaotR mm-’t 
would am aad drUk My BMA ^ 

1 dodbt If tbON fk g mdii 
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THRALL 

mWKb 



"W0 Mmw Hoimty u tkt ONLY PoUey’’ 


TIKMB 


WE SHOULD LUCE TO HAVE A HEART-TO-HEART TALK 
with every user of automobile tires, because no ftdr-mmded thinlcing 
person could hear our story without becoming convinced that the 
ri^tma made for our products arc honest claims, that Fisk Quality 
Tires and the Fisk Removable Run stand tor all that is Best in this 
equipment so vital to the motorist 

OUR STOltY IS A SIMPLE ONE. WE ARE HONEST WITH 
THE PUBLIC, honest from the time we first purchase our rubber 
and tabric, hos i est when our workmen begin to shape them into tubes 
and caaings, honest in our testing and inspection through each individual 
stage of manufacture, honest In placing our tires in the hands of users 
by providing for distribution through our own branches and reputable 
dealers, henest m making fislr adjustments when some tires, m spite of 
rigid inspection, show defects when put to actual road use. 

We Hass rieseB That HONESTY b The ONLY PaBcr Oa Which ns Manfactos Of 

nrasCaiBeSMcsHMyCoedadad To Ths SalUutisa Of Makar Aad Coasaw. 

THE FISK RUBBER CO„ Dept U, ducopee Falla, Maaa. 



WELL 


DRILUNG 

MACHINES 


$ta 



aUBBEB STAMP MAHNO-THIS 

pneSnl^ota^RS^ _ ... 

hvlliill uMiliiliit bw kiof*'tD«t baiitMu t 



- NATIONAL EDITION 

ss 25 Beautiful Volumes 

SSIbo MsrkTwain 11 the youngest man of hii day All his Ivioks art imbued 
nMw with his spint—they arc new boults, to own them is always to have new 
?IliKhiJ"rir’'""w^ortiiyu-^ *’ El,}* bot>ks, a fountain «if youih They never age because humor, kindliness, and 

vvEIt'^<j!IS"!i«nt}’ i{'*K''?r«iK EiE, truth never Brow old They are books for young people of all ages 

Wajnr riirrj Dt I F A^Uim^I INM 010 • 

§ Spedal Features of llife EdiUon 

nirvi. El mil Mark Twain himself has written a preface to the edition Brander Matthews 

‘mewl has wntten the biographical criticism of Mark Twain and his work There are 
wSuivinlriil’il'''? Ml sio P«r*iW8 of ihc author from photographs and paintings taken at periods 

wi!3r»^l!I!lSiITt,l;"'j'^'^iy n«'..r"""'‘"wM!i.i "'h'" 'he different books were in process of writing This eJiiion 
wihl!!!!} !)*£ vv 'if'fcl'rt.Vi?' IImSj includea his Jater collected wntings such as “A Dog’s Tale,” “ fee s ^ ' 

wiutm piro^riars'uH^'^ w'^v an* vVaim EiE! Diaiy,” etc 

w!?£l yiyilimsi Ji r"“i'hliiir.ii SitS There are beautiful pictures by such artists as Brows, ^ s4 

^ Frcwt, Newell, Bearo, Dillman, Smeollv, fHnmRLP, _ erSsbm 
wte Kj}!! iSrttoyJifdrtUs- tor J *«>' CUNEDINST, MoRA, WeLDON, KeMBLE, GiLHIRT, Sn, 

g.*;:: ti*SW,‘l!!afj!r. '}, W JI'J ' Merrul, Opper 

wSJ5"J"B^I}r"l.’^'^ ’ SSiS5 binding is a beauufut dark-red vellum mar k 

Tur?Ki5MV«Pim«t!^ Miuis SsflM h«»k with blue title labels stamped in 

_gold The books are pnnted on white ^ 

^ M y ytscition siHi dra.in. tiquc wovc paper, especially made for iiMiV‘Tf/^i^*!!£T.*'l.^” 

I"*”" , X**-' 

3^ iusM “** *•'*' volume is ^ 

WWMV M^IsM W «W M inches /^l«-r 


winS^?l^iiKjr^'lF7T T* 
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Hies Will 
Soon Be Flying 

It's tunc to think about your acreens 
Take them out—look them over 
RUSTED “BUSTED” 

SPOILED 7-TOO BAD 
Draw n lesson from the rusted 
stfccnE and renew with 

Pompeiian 

Bronze Screen Cloth 

It cannot rust. Will last as long 
os your house Salt air has no 
effect upon it 

Weather-Proof -Climate-Proof 
RustProof and Wear-Proof 

Over 9(1% pure copper Lets in the 
largtst amount of air because the 
nicslics are not all choked up with 
paint The color of ‘Pompenan 
tirome Scrcenitig is permanent, be¬ 
cause It’s the natural bronze color 
It’s the economical screemng 





CUTTrON WIRE CLOTH COMPANY 
Factory, CUNTON, MASS. 

B«l« Htm Xmk CUui* Sm FriKlK* 


GvU Engineering and Surveying Instruments 


m. A, S. ALOE CO., 807 Olive Strecl. St. Louia, Mo. 

Vh C Af/Td~ Buggies 

Ideal For 
Business and, 

Pleasure 


YUn will hud ihc I H C Auto RumQ the ideal vehiek. for your 
uw It Is the most siiiipit (ar to operaie, can be u>>cd by your 
family H lib perfect <nfrty—iiid when you want to make a burned 
trip aii> w here it is dways ready 

Wiih an IHC Auto Bumry you can iravcl from one to twenty 
miles an hour over hills, throueh mud, snow—over any roads. 

When you buy uct the car that has proved to be most 

simnE-EcoNomicikL-ouiUMa£ 

Decide on one wiih the High Wheels and Solid Tires. You 
will find the IHC Auto Buggy the ea'.icst riding and you will never 
haic tire troubles” The hrgewheils roll over bumps and ruts 
while small wheels jump o\cr them With solid Ores you are never 
delajid hvpuiiuures nr blow-outs, and you save many dollars through 
not haiiiig to repair and replat c woriiout tires, 

I'here arc many othtr advaiiuges of I H C Buggiea that you 
ought to know about They haie full elliptic springs (16 inches long 
by 18 inthes wide) and a long base, insuring easy nding qualities. 

Ask the Inctraiional dcaJcr to tell you all the facts about the 
IHC Auto Buggies, or if yt»u prefer write direct to us for further 
information 

INTERNATIffNAL BAIVESTER CfMPAIVY tF AHEIICA CUof* USA 

a llnan,|>,nt«n 


(M^m 


Precision-Not Approximation 

Thai’s llic fL.itiirc of the Warner Aiito-Moter. 

At any specsl— 

Under .my conditions of bcrsicc— 

It tells you, with absolute accuracy, how fast and 
liow far you’ve gone 

It enables yon to know —not guuM —vour tare, fuel 
and lubrication cost jier mile 

Th.it’s why you will find the Warner Aiito-Mctcr 
the only speed indicator considered in all iinportant 
rates nr tests, for absolute accuracy is deinatuled in 
these 

The W.irncr Auto-Mctcr costs more, and the e\- 
pcricnct-cl motorist knows—out of Ins experience— 
that it IS worth more 

Send or nil for our intert^ituiK free Ixxiklet on speed 
indic.itors ind their uses. 

Warner Instrument Co. 

Main Officea and Factmy, 871 Wheeler Avenue, Belost. Wia. 





Magan Sqrtka Stoai No. 191-F 


I 


Does away with use 
of the gnndstooe — 
keeps scythe and grass 
hook m perfect coodi- 
tnn—OuiUits several 
ordaiaiy scythe stonei— 
by mal 25 cents. 

The^ Carbonindum 
Company! 
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■tMiUsa AmiiMl vOriw will tv Hid Inrunfittamaairitia 

WHY kOT A MOD BOAM lABOBAIOtTI 

T HR problem of malntelnlug lood roadi, altraT* 
A niMt ImportAut ona In tbe United BlAte«, 
hai recently been rendered of critical urg¬ 
ency by the rapid development of the nuU>- 
noblle—the meat deitruitlve vehicle to road anrtaee 
that ever ran on our modem highway! The public re- 
aentmunt or regret, ae the laae may bo, agalnit the 
deatructlve eRecte of automobile traffic ahonid bn 
tempered by the recognition of the tact that It haa 
been the moet active ^Inatrument In awakening the 
public to the neceaalty for abandoning the old allp- 
abod method! of road building, and ronetructlng them 
according to the beat engineering pmctlcn 
If It pefe poaalble to rebuild all our roada of the 
moat approved and bigheat rlaaa of conatructlon, and 
If the moat anltabla material were everywhere avail 
able, the problem would be greatly almpllllad, but 
■uch uniform egcellence la Impoaalble, both beoauae of 
the coat and of the difficulty of finding the Ideal 
materiala within economical hauling dlatance of the 
work In a country of auch wide egtent and auch 
varied geological formation aa the United Btatea, the 
qneetlon of the beet kind of roada to build In any 
locality rouat be determined largely by the local con- 
dltlona—the climate, particularly aa rogarda the 
amount and dlatributlon of the rainfall, the nature 
of the underlying eoll Ita bearing quality, capacity 
for quick drainage, etc, and above all, the character 
of the materlala available tor road building, mnat all 
enter Into the problem 

The French engineer!, with their charactarlatlo 
thornughneas, have long recognlaed the Importance and 
complexity of the good roada problem, and nearly half 
a century ago they nommenced that careful Inveatl 
gatloD which le atlll being carried on by a force of 
trained expeita The analytical aludy of the anbject, 
which waa aet on foot by M BuRet, Rogineer of Roada 
and Bridgea, aa far back aa 1868 haa developed late 
the preaent municipal laboratory, which hai ao 
greatly extended Ita fleld of work that to-day It la 
conaldered by many to be the flniwt In extatence At 
the date mentioned, apparatna waa Inatalled for teat-' 
Ing tbn reatetance of paving materlala to wear by fric¬ 
tion, which waa followed by a machine for teatlng 
the reslitance to nbraalon of the ttone uaed in Mno- 
adnffl roada The laboratory alan Include! mean! for 
artlilclally prodnclng thane condttlona and forcea of a 
climatic character which tend to break up and deatroy 
road Burfacea 

Now here. It aeema to na, la a plan which might 
very well be followed In thia country by the found¬ 
ing of a national good roada laboratory, oay at Waah 
Ington, whiA might cooperate with almllar but 
amaller Inititutlona provided for and controlled by 
the varloua State legtalaturee. The coat of carrying 
on auch Inalltuttona would repreaent but a moderate 
percentage of the money that la annually thrown 
away on the conatructlon and ao-called repair of 
highway! by the preaent defective methoda. 

RATIOIAl nUBT INSTim 

T he proper lighUng of a city U not go much 
a queoUqn of the total quantity of llfht pro¬ 
vided aa It la of tu proper diotrlbutlOB. 
Bacauee of the fact that America la the 
btrthplaoa of modem electrlca] Ulumhiatlen, AAd the 
oouatry In which N waa flrat devektped on an kxten- 
Biva aenlk there la a popular Intpreanlon that our 
munlolpAl lighting ta the beet In the world, yet It 
la a tnitb that, berauae of the unodeatlfle way in 
whMh wa haf! dlatrlbated our IlgbUng, tha nbuIP 
ant OtnailfeMfoa, fudged by Ha adapUbUlty to the 


needa of the uneri ft fgy icaa aatlnlladtofy thah W 
might he, and, ta ita gamral rceniu, la net aa 
llclent aa the lighting Of IDnrtmMa eUteo. This 
queetlon waa recently dealt with by fir UnU Bed 
la a paper rend before the Amorkam Society of 
Uanlctpal ImpmeaMila at Ha annual eonfentlan, 
and the prlnolplaa which be laid down an at cue 
■o obvloualy oowid aad ao fTaquantly dlsregardetl, 
that they on well worthy of careful atndy by tha 
munldpti authorltiea throughout the oonntry 
The fundamental crttletsm agalnit moot attampta 
at ftraet lighting Hen, according to tha author of 
tho paper, not ao much In the Uluiblnanta uaed M 
la their Improper adjuatment to the neada of tha 
city The fault particulariy noticeable In Amarkan 
cltlea la the lack of canful dtacrimlnatlon between 
Mreetg which demand conddenbla light and thoee 
which are perfectly lllnmlnated with a leea quan¬ 
tity of light Moat tebemoa of lighting aim at aa 
approximation to uniformity of Illumination over 
the whole ana of tho dty, whercoa. Its quantity 
and character ihould rather be determined by the 
particular character of the atreets In which It la 
placed Tha main tborougfafarea, In which there la 
conalderabla night traffic, should receive an amount 
of lighting commenaurale with their importnneo, but 
In Htreeta where traffic la light, and where psaaera- 
by are few. It la sufficient to provide enough light 
to enable the people to get about comfortably B(> 
also, a third claai of atreeti, lying more ramote and 
coming under the bead of suburban roads, require 
yet another method of Ulumloatlon Since the funda¬ 
mental purpose of lamps In the outlying, ilttle-uaed 
atraeta, la to oerva aa marktrs of tha way, tha nalng 
of very large nnlU, widely apacad, is obvloualy Im 
proper, a better way would be to employ small units 
located at ihorler intervala 
Ibu principal itreeta of American cltlea, accord¬ 
ing to Dr Boll, aa a rule are poorly lighted, the 
secondary itreou are lighted aometlmea better and 
■ometlmea worse than they should be. and the third 
cloM niiially have one lamp In every long block, 
which la oieleBa, except within n compamtively 
short radlna, for auch purposes as Andlng tha num¬ 
ber of a houae or reading the addreu In a note book. 
Ai to the aboolute amount of light rnqnired, the 
principle Ihould be followed that In the principal 
streets one abonid everywhere have enongh light to 
read a paper by, which Is tbn standard of Illumina¬ 
tion adopted In the principal itreota of the large 
eittaa of England and continontal Europe 
HuLh of the faulty street lighting In the United 
Btatea ta charmable to the method commonly em 
ployed for measuring street Illumination The uanal 
plan la to muoaure the light half way between the 
lamps with the photometer disk held normal to tha 
ray, and, naturally, the tendency of competitors for 
the Ilghtlog conlmcta la to aecure the apeclfled mini 
mum at an low a maximum as possible Indeed, 
certain typea of lllumlnants have been deliberately 
ipeclallied for the purpose of giving two-hundrudtbs 
or three-hundredths of a foot-candle at a distant 
point Now, If these lUumlnanta bad been designed 
as they should have been, not to give a eperlal form 
of lllnmlnatlon, but to give tbe beet efficiency of 
which they won capable. It would be posalble to 
make them light not only widely dlatnnt parla of tbe 
street, but (he whole street While it la not desir¬ 
able to attain to uniformity with a low average of 
light. It la equally undesirable to concentrate tbe 
light at certain points separated by long atretohaa of 
comparative darkaeaa Bumming up, tbe Important 
polnla to bear In mind are. Brat, that streets are 
lighted for the praple to use, aecond, that ths streets 
■honld be lighted with reference to tbe particular 
use which la going to be made of them, aad third, 
that, speaking generally, ell the itreeta abonid be 
more hrIlllanUy lighted than Is eustorawy la tbs 
United BUtes today 

A lATTtaKIP niBT n iaom oobav. 

F or many yean our Navy Dspanmaat hAs lel- 
lowsd tbs pffitcy of eoacentratliig SB UBnansl- 
ly Urge peroantage of the total dlffi g ana me a t 
of our iblpt la batUeffiktpe of the first ehus. 
Every nation Is following the asms poMey t»Wf wfi 
has dons ao alnee the IntroduotloB of tho IMt RidM- 
nought In iSos Many yean before that datSb how¬ 
ever, the Unltea States had praethuny qtpssd to 
buUd protected ernisera, aad waa o o iw e BlfBt lag tts 
streagth In vesHli of the ariaered eUSi, Os saajer 
Ity of which were heavuy^ssaad hs^WsdWgffi ' 

The advaatage of thU pelUy U mM 1b tbe Ihot 
that In a year or two's Mma tt will he fiosslUe to 
m a U U ln two GompUto battleebtp fieotE mh ol leor 
dlvUiona of four Shlpo, oae !« ffiu Ai^lllirtlo ahd tbe 
other In the Poelfle. ffiaob e( WfUld poo- 

atao a certain nuffiber Of sad would, 

therefore, be tndHIdaany stMil iMt jMWirAd than 
tt« one whuh asM Iho fs^ Mss wMd the 
world AHhwigb Ust^ asatsdk 

slate maUnd ^ 


StaSadaSSsV^, . , 

The !• adw hsM 

nwfeo, wlM fbs'aidt! fsMMk^b 
latkoa ^~tbs Heat t» 

oganuatloai, svfdSailjr qfiMol, aiW 

In tbs currsat Usos tbe Anay aad 
aaL UUpVopOasatdli>sosfisaSbli!ittha«h« 
instead of tour, so tbat dl' tbs; sblpo may d«^ 
their home yords ttvM a year, sad oae ablp SMT 
he la her ywd for rofiglis at fay tbaa 
taking tron tho usdal strsbitb of tho dlvMOa. Tits 
four dlvlsloaia wUl bs agstgaad to ths yards at 
York Norfolk, PhllAdMpliU gad Bostoa. Oao (Ifrlslna 
to each yord-o dispoattlaa wbUh wflt mtus tts 
dlrlalea commsader to have hU IDroS st sfl tbsfs 
nader hU eye aad immediately withta roSoh. 
tloally no ship will be out of wimmUolon or ja ret 
servo, and wbn tho vessel s an Ih ths yard tor offst^ 
hauling, they will have as naariy a full sao yi s n i Bt 
of men as poeffibu, no hsttUohlp erew belag sdowed' 
to go below W men—a force which wouM be 
Relent to maintain the ship In condition to go Into 
lervloa at twooty^fOnr honra' notlco. Tha first dK 
vision wlU dock at the New York yard, tba aeoond. 
Bt Norfolk, the third st Boston, ths fourth at Phll^ 
delphla, and ths irmuod ontlser dJvUton nt ths 
Portsmouth yard 

If ths present pleas are followed the battleffiilp 
fieel In the year iBlt will be mode up as MtowTr 
Flnt DlvUlon, flanhlp “CcnnecUont," and the five 
dreadnoughU “Florida.'’ “Utah.” “OaUwara,” *74orta 
Dakota," and “Michigan ” BeoOnd pivUlon, ths drasd- 
nought “Boutb Uarollna," and the alster ttipo 
■LouUlaaa,” “Knnaaa," “Vennont." end “New Tjsffip* 
ahlre" of tbe “Connactlcut ‘ clasa. Third DlvUlon, the 
fpur aUter ships “QeorgU," “Ntbraaks," “New Ja^ 
ley," and “Virginia,'’ of the "CUorgU" cUaa, SBd tba 
“Ohio.” Fourth DlvUlon. tha “MlnnesoU" of ths 
“ronneetleut" cUo. the aUter ships “lfUaUsi^“ 
and "Idaho" (amaller "ConnactlcnU”), aad tbs sister 
Bhipa ■ Maine" and “Missouri ” There wUI be o fifth 
dlvUlon conaUUng et the four armored oralaers 
“Tenneasee,' ‘(Washington," ‘ North Onrollna," aad 
"Mantana" In ths year .1012 we ahsU have 
enOoient battUshlpa to provide tor a fleet la sotlve 
servlre. consisting of twenty-one hattUehlpe sad s 
Reeerva Fleet of eleven of the oidec bottUehlpe. 
The lint division of tbe active fleet wm consUt of 
six draodnongliU, tha seoond dIvUloa, of two drau^ 
noughU and three "UoaBeetlauta", the third dlvUlon,'' 
of three ''CoonectlcuU" and the two smaller "Coaneo- 
tIcuU," “Idaho” and "IftioUslppI," aad tbe fourth dl¬ 
vUlon, of the five vsraele of the “Oeorgla" cUm. Tbe 
flith division (armored ornisere) would oonsUt of the 
four Bhipe of the “Tennseaee" and “North Carolina" 
clasa 

Our readers wUl racognlie at once that In tbw- 
above organisation, ablpe of the eams general type 
have been nsaembled In tbe some dlvUkm. The 
Urgrat veraeU will dock at tbe New York and NoP' 
folk yarda where tba Urgeat drydooka and the beet 
faculties ore to be found. The coounandsr-llHdilef 
and tbe auxlIUry vequU of the fleet will »■*>« tbeU 
home at the New Ywk yard elnoe that U the most 
central point lOr tbe purposa The roserva fleet wlU 
be kept at PblUdelphU, and the most sRSoUve de¬ 
stroyers and torpedo beau wlU he nulntolaed la 
(ommUsion at New York, Boston, and Norfolk. 

By the year UlS, then, the United BtatsS navy 
will contain thirty-one batUeshlps, mods up of fosr 
dlvUUna with four ehlpe la etch dlvUlon always 
ready tor sea serviee and one- at the yards tor ovfi^ 
bnullng and rellUlag, and each division eomusadeft 
will have All the ships of hU divUtpo wlthlB im* 
msdUts fShcb thsoughout tbs whoU of ths yiar. M 
the some time, sbonM ths poUtUoI sttastUb be swft 
as to render thU' dasirahu, as wo bavo BotSd shM 
R wU bo posslbu to,dlvfde thUjUftt ttto two flstts^ 
one ter eaeh oesss.^eaeh fieot bettd or oonoRkirabhy 
grsatsr flghtUg straSgtli tba» fhs hns ttut madb Os' 
moesonibU erM srehnd tts worfd- 

--,, i 

w. E. Hstt fla4y by dtisot shssrvsttta sw tts M 
itaty RoosiltaB Thra tttt M 

indffiiyadsiit of tts posltton ttf tts 
tsrgat IlM ttsx. tt Wttttt aSsyUMttli 

error, tai tte ptnS ttlwusb tts tsifist MmAT ts ^ 
KAttodadhy ytrshtt sad tts tttooMly dim oC 

, instrliaUywaiaarflMsflCth]aidt|u> Tis tt ts tt dtt ' 

tkn of shoots sOrst sBd ttt ttfliukoi ttsiriMliAlfr-; 
poUrtaatlSB whftt fgflshst tk« mM iIM 
bottuetatt Dtt d ao <3 ^ 

gUoi ohntt vary Sliflbt,ois«M to ttSS 

tkB. AH tto, ohosM 




SCIENCE. 



tp t 


pf1»rVM*it<«tttNP. Am %u t)M pnft thM proTPd 
tkp luator of th* WUmb eattor 
^ la 'iwr. “TUatl*,* tgr tlw W, widw hw 

ItMiMK «UN o( ’^OeiMC la lUn tB ■ood ahapa. aa4 
Sr,atftt batfeg ilaad, wa baHava, aa a tsalolag ahlp ia 
iSa qamaa navr 

tka' Sbaa ansiaaen aMMfaitad br tha OaiuUllan |dt^ 
arl^t to ooaaUar tbe appUeaUon of tha 0t Uw- 
nhoa Po»ar Oofflpaiir tor panolaaloii to tern tha Leaf 
SavK BapMa at OoravaU. Ontario, wort that tha 
4Bt«rprtao la 'irorthr of aoat aailoBa oonMarattoa. 
Tho^ aria that, balOre tha lOTarainaBt approval la 
pIvaB, than ahonU ba a mmr ‘ 

Oapata and tha Unttad htataa aa to tha anparv 
aad oontrol Of plaaia w both th* 
toih SMahaBha of th* rtvar. 

9 laoCeldqr atatad that all tha 
eoatatap U tad in tha original pniaot of tha 
Canal haa noir baan oomplatad The original plana of 
tha oanal oalM for tbo ramoval of 103,7tS,900 oaUo 
parda of matarlal, aad a fow vaaka ago th* toud ai* 
I under Anaricaa ooeupancr had 
Tha 71,000,000 cnblo yarda ra- 
g to be asoavatad ra pr aaa n t th* addlUcmal wMk 
naMWrttatad by tha anUrtamant of the canal, irhloh 
«aa deotdad upon during th* Rooaavalt admlnlatfatlon 

Tha Owadlaii govaniinaat la giving eonaldaratlon 
to a project for a freight trafBe railway to Hud- 
aoa Bay, anrvoyi for which are now helng mada An 
oonanal feature la that tha new road would have to 
ha operated to Ita full capacity for about two moatha 
of th* year, during tha moving of tha grain crop, and 
that for tbe other tan month* thora would he loarealy 
anflelant traflle to warrant opentlon It la aatlniatad 
that alxteen train* iier day could ba handled over 
th* alnglotrack line, and alzty-four million hnahel* of 
Wheat could be delivered In thirty day*' time 



CjL|»T»|ClTY. 

At a naeefet Nwllug of the Bnectrical anb of Ohl- 
eagit It waa bfouikt out that there are three thou, 
tani Btorag* hattary an toinohll ea In CUcago. Thor* 
an thirtrthro* atornge battery Inatallattena In the 
dty with an output of 47fiO» kilowatt*. whlU In New 
York city th* total output la 57,000 kilowatt*. 

An old baig* hu ben equipped with aleotrlc weld¬ 
ing apparatu* at Oothenburg, Bwedan, to be mad In 
repalrliig th* boOen cS ettamer*. Th* equipment con- 
elata ^ a D* Laval turbine aad two dlreetonmnt gen- 
aratoiB. Tha current 1* condueted to the etanmer 
requiring walr* by mean* of a pair of cable*, and 
woife can thna be done within th* bollera with power 
generatad on the barge. Tha barge la alao fitted with 
email repair* may be mad* 
Mwepaper In South America I* 
a wlreleaa Ulegraph uyatam at lU 
Thl* wUI ba the fitet wlreleaa newepaper 
on the coatlnanL The pwer wa rater to 1* Ln 
of Bnenoa Ayrm. Th* Argentine Republic 
la going to odebrata It* hundredth annivenary with 
an ezpoattlon thl* year, which open* on Hay ISlh, 
and Ln Prenaa aipect* to keep 1 


ally, *0 aa to enable all ten gun* to bo fired on either 
broadalda Her conmtratlon of fire from her 12-Inch 
gunO will be ala ahead, eight aatem, and ten on tha 
broadatde, u compaiwd with the "Wyoming'*" fire of 
four ahead, four aatem, and twelve on tbe broadalda 
Th* Ualtad Stelaa Steel Corporation, which recently 
made a general Inoroaae in wage*, haa decided to pot 
In form a ayatam of panilona and dlmblllty payment! 
for tbe wlvea and children of thorn killed In ite employ, 
and of dlmblllty payment* for tha Injured Tbe co^ 
poratlon will alaa ahortly put In force a penakm ayatem 


ment ia to be moat highly emnmended In ita humani- 
tarlan upect, U will be a great boon to the einployaa, 
and Ita wladon *a a mean* of promoting loyalty and 
obaoking th* growth of anarChlitlo aentlmant la nn- 


eanlng for New York the right to ba called a city 
of tpwara. The naw atrimture. which U to be bnUt at 
the northwaat eoraar of Wall and Namau Btreeta, on 
a giwmd ifitt me aamlh g fit by t7 foot, tvffl diUad fiU 


, iMwr towar Atfi foat Th* tower wUt hq AdM 
lim «P •* M in height, wilejl ^ he 

tor hoUtag O* watar tanka, 

' :«** dhiN O WU r al ENIWai of England r*Mf|l»'jM 
'JhAM tbnfeat of ti!ianapdrt<nga77-tana|i$w4^ 
-a, Thk «m doato by JMpSng'g mi 

auUi CM of tlw cafo^ mr. and fiwiMliid'lmd 

' maMNU*. ifWhHA uaHai filMAi' 

- _ , i fifi di j a4 

dfltan tnond ettv W'«««>1^ «w '' “ 
iHdAte . Tkg ItHnk'war* 


of tha 'hhlp brake” wUh which che haa been eqnlpped 
Thla device oonalata of a pair of iteel wing*, hinged 
to the veaMl’a aide and normally held agatoit the 
Bhip, which, when a quick atop ia to be made, aa In the 
eaae of impending coUlilan, are releaeed through 
me^nlam cnntrolled from the bridge. They awing 
open automatically through the forward motion of the 
■hip, and It wa* found that tha vaaml could be brought 
to a stop within the dlatanoa of her own length 
without Injnrlona ahock or atraln 
Tha *• VeptuiMk" the lateat of the BrlUeh dread- 
nougbta, will have. It 1* atafod, tha eame length over all, 
Ua feet, ■■ our own "Wyoming," but bar beam will 
be aeveral feet leee than tbnt of the American veaeeL 
She will carry ten fiO-callbcr 12-iiich gun* In dve 


« fiUidUHt thi tSatr d 


A IV eae h Inventor, M Pnnl legon, haa davteed an 
eleefTolytle detector which opemtee without the uaa 
of a battery^ to affect telephone reueivare. The detec¬ 
tor ooialata'of n ginaa enp containing at tbe bottom a 
■mall amount of mercury with aome pure tin In loln- 
tioD Thla aervea ■■ one electrode, white tbe other 
electrode le of tbe nanal type, namely, a fine Wollaeton 
wire, DUnte aulphnrlc acid la ueed for the electrolyte 
The detector le found to act like a amall battery, and 
yet pomcaeei all of the eenBltlveneae of the electrolytic 
detector On* of theac detector* med *t Pari* w** 
found to roMlve *lgnala aunt from the Ouemant poat 
on the coaat. 

Ooneldentbto e t tentl o n has been directed of late 
to the effect of annllght on the tmnemlaalon of Hert- 
ilan waves. A writer In BlectrolechDliche Zeltschrlft, 
In oommenting on thla subject, point* out that the 
stronger the iun«hlne tbe lee* the conductivity of 
other to the Hertaten wave*, oo that it I* Incorrect to 
speak of a wireless telegraph station as having any 
deflnlto range, for one which ha* a large mdlue of 
communlcetlaa in northern latitudes would have a 
much amsller radim In the tropica This would be 
particularly noticeable on veaeela aatltng north and 
■outh, and he niggeit* that it would be desirable to 
prepare a "radfotopographlcar map, giving the rela¬ 
tive conductivity of tbe ether at different lalttnde* 

A oempaiieon of the Inclosed arc and the intenelBod 
arc for Indoor lighting waa recently presented before 
tbe HinnaeoU Bnectrical Association convention It 
was ahown that becanee of tbe large carbon* used In 
th* Incloeed are, the csrbone being half an Inch In 
diameter, the arc la apt to wander along tbo edge of 
the electrode, ao that Instead of giving a uniform die 
trlbutlon of light, the light la graater on one ildo 
of the lamp than on the other With the Intennigcd 
■ro lamp, there le no wandering of the arc. Tbe elec- 
trodea are much amaller, constating of two npper elec¬ 
trodes a quarter of an Inch In diameter, and a lower 
one ttaree-eightb* of an Inch In diameter If the same 
■mount of current Is passed through this lamp aa 
through the laoloaed arc lamp, tbe electrode* will bo 
heated to a higher I ne a o d e eoe n ce, thna giving a greater 
and steadier light 

Tbe Board ot Undarwitten of Ohtcago haa liauad 
the following requiramenta for wtrelsM telegraph in 
stallatlona Aerial eondnetor must be at least No. 8 
B and a gage rubbepcovered wire ran on petticoat 
Inanlatora on eitarlor of boUdfog and on knobs, clesta 
w In m«Ming In Intsrler ot bulMIng. Poroalnln bush 
Inp to be naed through walli, partltfona and floori. 
Aerial eondnetor must be permnnently and eflecttrely 
grounded *1 all time* when aUtion Is not in operation 
by a eondnetor not sauUer than No. 4 B. and a gnge 
rUbbtr-oovered eoppar wire rnh as nmrly In a atralffbt 
Una as poiribie to a watw pipe at a point on th* atreet 
■M* of aU oonneeUona of aatd water pipe within the 
tnniiaea, or to aoaa otJter aqaally mtiafootory artlfl- 
dal earth iwanactiaa, such as an Iran rod or plpa 
dHvaa at least I fast lata tha aarth. Onund wire 
Aqold be pro te cted from mechanloal Injury by In- 
' Mdag It In^aaldhig nt laaat 1 teat tmn th* ground 
,hlk aaterior of bnlldW The awHch e m p lo yed to Join 
^ aerial to the ground codneeiioa moat h* an ap- 
ipfoved UAamp, ala^a-pol*, donbladhnw knlte iwlteb 
Iflaaafi nearly aa pomlhla to wliara aartal antera 
1(1M moat aSsatlvaly eut off sU apparatus within tbe 
bin il Inf AmIsI eondnetor may b* pemanantly com 
^hMlIbllat All ttanaa to aarih through an apptoved llght- 
.Afiiianqbter plaoad ■■ nearly ■■ posafol* to th* point 
ttijl Vito antera the building and grounded w 
aboM Groaad wtos (or UghtnlAg arreatera 
HfMiihad to gas or steam pipta within 
iMida of toa plpeq, 


Bt a laoaat nnmber of the Aatronom Nachr. a 
Garaakl calls attention to a new variable atar or nova, 
fonnd OB a plate tehan March 23rd, 1»0P, at 10b 6m. 
to lib. Im (Moooow msan time) The image waa found 
In n position that waa vacant on 24 previous plateau', 
bbowing atara down to 1S.S magnitude. Tbe star's ' 
approximate poaltlon la o = 8h 20m 26a . 8 s -f- 68 
deg 60 min (1800) 

tt.A. O em pb *ll recently eondneted eome espertmente 
to InveaUgnte tbe subject of telephone Intelligibility 
In Us experiments, usually only detached syllablea 
were nnployed, to ■■ to give the listener no clue from 
the context The syllable* easy to Interchange are 
right In about half the cases Thus while It la obvloaa 
that the telephone lariously dUtorte apoech waves, 
nevertheleas. even those consonauti which nearly re¬ 
semble each other are not sulBclently dlntortcd to bn 
Indlsllngnlehable 

A good phoUmietrlo meaaurument ot the brighinen 
of the nncleue of Halley's comet was obtained on April 
Blet by Prof Wendell nt tbe Harvard College Observa¬ 
tory Tha meosnred magnitude of the nucleue woe 0 4 
The total brightneus of both the nucleui and the inr 
rounding coma was a IltUe above tbe fifth magni¬ 
tude. With the approach of the moou toward tbe re¬ 
gion In the iky In which the comet 1* found there 
will be very little to repay the early riser In fact, 
■stronomeni do not look for any spectacular display 
while the comet le in the oostern sky 

Prom a study ot the radl»ai-tlvlty at the earth* 
surfsen, made by U A Clinn, It would seem that tbe 
soli oontribntea by far the graater proportion of the 
penetrating radiation present at the earth'a surface 
at Toronto, and by comporlnon any that may have 
It* gource in the atmosphere or In the sun may be 
considered to be negligible In amount There am no 
regular diurnal maxima or minima, but tbero are 
changea from day to day which seem connected with 
concurrent barometric change* The rondnctlvity la 
greater when the ground I* bare and warm then when 
It li frosen end covored with enow Filtering air 
through cotton-wool still leaves many snopenslon par¬ 
ticle* 

A Isttar ha* been received from Prof B B Frost, 
director of the Yorke* Observatory, at Harvard Col¬ 
lege Obaervatory, In which Prof Frost record* recent 
obaervallona ot Halley's comet. Ho found the comet 
more conipIcuuuB Ilian the adjacent star Panclum, 
and Prof Barnard eBtInaicd the nuclena which waa 
not stellar, to be two magnitudes fainter than thl* 
atar On April I4th tbe comet wa* photographed with 
six minute* exposure No tall was visible with any 
of tbe Instruments Vleual observations of the Bpec- 
trum were made by Prof Frost and Dr Slocum, and 
showed a distinct continuous spnetnim from tbe 
nucleus No bright bands or lines were seen Tbe 
Intensity of the continuous spectrum rotative to the 
emiselon bands, has greatly changed alnco the comot 
was visible In the evening 

Boms Uaa of the enormous amount of labor required 
to extract radlo-nrliro HUbatancen from their ores may 
lie gained when It Is cooaldered thnt to obtain two mll- 
Ilgrammce of snbetanre contalung n I mllllgraiume of 
polonium. It was necessary for Mhdamn Curie and 
A Doblerne to treat several tons of uranium Fairly 
pure helium was Isolated from the gosne given off 
by a solution of polonium under a high vacuum In a 
quarts tube, due to the attlon of the alpha rays 
emitted by this element. The life of radium le about 
6,300 time* that ot polonium (whlih ta reduced to 
ona-half In 140 days) The spcctruni Is bclug studied 
with a view to ascertaining It an lua< ttvc element I* 
derived from It, polonium according to theory, being 
the lost radioactive term In the scries of derivatives 
from radium The atomic wuigbt woe estimated to 
be about 200 

A nsv preparation boa appeared which cleans and 
poltahea silver, silver plate, nickel and other white 
matata, and which le said to produce a plating on pure 
sliver and any metal except gold by mere contact of 
the preparation with the motel In view of the pub¬ 
licity given lately In Dritlah scientific Journals to a 
similar preparation Invented by Rosenberger It la In 
teresting to note that the American article has been 
known In tbe United States for several yean although 
offered more promtnently only since 1008 Roaenberg- 
sr** preparation reqnlree a different modification to* 
each metal The American preparation la a white, 
creamy liquid, perfectly stable and unaffected by light, 
■ad ta claimed to be perfectly free from mercury, 
■old* and other Injnrioua Ingredient*. Bo tar ■■ we 
■ra able to determine, Ita plating action aeems to be 
due to the aSalty which the motal to be plated exerts 
upon the moleenlea ot allvov In tbe eolntlon, an that 
tha resultant plating ta Idmtlcal with that produced 
by ordinary dynamic elertroptatlng No electric cur 
rest If neceaMry to prodnea tbe plating nor ta an ad, 
dtttoB or adaitxtnri ot any other ■nbatance required, 




In rMponio to >n nnont nqucat from landing 
ilnlrx IntoreiU In Boutharn Cnllfurnln, Prof Ixiroj 
Anderaon, bead of the dnlrj department of the Cali¬ 
fornia College of Agrlnultnre, baa Jual mode an eiam 
Inatlon of tba milk condltlona In that part of the 
Slate, 

Prof Anderaon aaya that In conaultatlon with the 
dairymen. It waa decided to Inaugurate a general 
policy of education upon the lubjerl In hla opinion, 
the reform of many condltlona now undeilrablo In 
the methoda of producing milk, can better be reached 
tbrongh the commercial aapect of the btulneaa and 
through the education of the producer and the con 
aumer than through draatlc and radical leglalatlon 

Ha laya that be flnda the condltlona under which 
ihllk la produced about Lot Angelea are not materially 
different from condltlona In other pepuloua centen, 
eioept that nature It pottlbly kinder In granting more 
aunablne and leaa rain and a more porona aoll, all of 
which tend toward an eaalor cleanllneu 

What adrlco he haa to offer, therefore, le applicable 
to all parta of California. He hopea eapoclally that 
the man who la producing and aelllng directly to con 
■umera In the emaller towna and citlea, whether be 
haa one cow or more, may receive an Iniwutlve to 
have better cowa and keep them In a clean and a 
healthy condition 

In citlea like Lot Angelea and Ban Fmnoltco, he 
anyi, where large wholeaalera act aa dlatrlbutlng agen 
rlea between the producer and the conaumer and 
paeteurlxe all the milk, tome of the dangera that 
might reanlt from dlaeaae of the cow and uncleaoll- 
neee are obviated 

"It doen not have a pretty aonnd," contlnuea the 
protenor, "to aay that lack of care on the part at the 
producen la partly the reaaon tor the eipenalve pan- 
teurlMtlon which the wholeaalera 
now give to milk.” 

"raeteurtntlon, however, la oae 
of the advance atcpi toward a 
healthier race, and aome day thia 
procen will give way to inch clean 
method! of producing milk that It 
will not be neceaaary That la the 
glial toward which we are all atrlv- 
lug ' 

"It coeu money to produce clean 
milk, which coat moat be met by 
a higher aelllng price or by more 
proOtable cowe. or both The cow 
1 h mpei lally In our mind Juat now, 
and we call the reader'! attention 
to reoonla taken from different 
nourcee to ehow by actual lignrea 
how cows vary In rotuma to their 
owners from ilmllar outlay for food 
and care" 

Prof Anderaon then refers to the 
nuhiect of proper etablee and cor 
rals tor dairy rows and aaya 

"The great thing to bn dealred In 
either, is that there should be easy 
" ■ of keeping dean and then 
n. This Is the ohiel 
ig concrete In stable 


In a few moments, an that no dirt rmnalna. Boma 
dairymen object to cowa standing on concrete, bnt 
In California, where the cowa are In only for feeding 
and milking, they suffer no injury 

"Oeeaaloually a very good stable la oonitmeted 
where the cattle atand, which portion Is made of 
plank This works well from a sanitary point, It the 
planks are water-tight or are underlaid with a water¬ 
tight autietance so that the aoU under the planks can¬ 
not become satumted 

“A milking stable la abeolutely eaoentlal to the pro¬ 
duction of dean milk Milking In the corral la an 
abomination, either in winter or In summer In win 
icr, during the rainy season. It la not uncommon to 
see both cow and milker wnding nearly to the knetw 
In mud, when of neceialty the milk moat become the 
depository tor some of the mud. 

"In lummor, when the corral dust may be from one 
to four Inches deep, the condition la even worse The 
dust la raised with any slight breese or with every 
movement of man or beast, and even more dirt Bnds 
Its way Into the milk than during the time of rain 
and rand Thus the cows most be provided with some 
■Ubie which Is dry and dean, and where they can be 
held for milking 

"The stable needs not be oipenalve On the con¬ 
trary, It may be very aimple, and the Iras lumber In 
It the batter eo long as the frame la sufficiently atrong 
It should permit the entrance of an abundance of 
direct snnllghl and have enough openings to give con 
atant ventilation ],arge louvers In ths roof are en- 
cellent for ventilation and also admit light, bnt not 
direct sunraya." 


Bread, like milk, la one of the moat general artl- 
cleo of food, and as such la subjected to Um moat tr» 
qnent adniteratlon, and unfortnnately It hoppena that 
■nrh a frand eannot alwayi be detected with ease. 
The eaperu who have gitpen aapecUI attention to thU 
kind of adulteration agree In the statement that under 
the inllnenee of the preparation of bread the grains of 
flonr undergo certain'changes In thsir outer appeal^ 
ance that render them much leu dlstlngulahable. In 
a meat praiseworthy article reoenUy publlabed In Lu 
Asnalu de la Chlmle Analyttque, Bughne Collin iw- 
countB the reanlta of hla tlreleu examination of pnra- 
bread and adulterated bread. In the coune of hie 
laudable enduvor, It aeems, he found hlniMlf able 
to determine with poaubla exactneu the quantity of 
pnre flour In baked bread, whether the brud auhjeotod 
to toleroecoplcal examination wu old and hard or 
freah Hla procedare wu to soften a crumb of bread 
with u little water u poeolble and knead It penla- 
tenlly with foreflnger and thumb over a line sieve 
Tcetlng on a veaul that should receive the dripping 
water The mau Is truted la this manner until the 
water oeaaw to look darkened A powdery mou then 
remmina on the sieve, which U depoelted on the crya- 
tal of a watoh, oomUned with a trtito of glycerine, and . 
la then set aside for further examination Bwldsa, to 
the water In the veaul It given an opportunity to 
clur Itaelf, and It ta than deuntod so carefully that 
the sediment Is not disturbed The ruult of such 
trutment la that from the depult on the sieve and 
that In the veuel the tnu eompuitlen of the brud 
ran be ucertolned. 

Bread made trvm pnre flonr toavu only on Imper¬ 
ceptible quantity of atareh on the aleve On the other 
bond the gruter part of the gluten la found on H and 
foruM a net of Irregular n 




ble tloiue In ctmaaquence of the 
eou with which Its preu n oe in the 
brud Is osoertalned, the glutw to 


oal uam Inatlon. In the a 
poolt the nuoroaeopo showed no- 
morau partlelu of stareh whtoh 
daring tha prtpnnUaa of the bread 
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thudeporita the stova nonritoa ol . 
platan ody, and thtrqforq ptepnr- < 
tlua la a nrikfcn of both klada hi 
as«t ou ibh BMtriWod nvpi 
lacg*4il>wudauriaiiuaadgrtbg ' 
totwauha., nattotdp^^ hawvw.,, 
Iglhto dualhmgha tut ###'> 
BfWpitW af Awr gnS/ 
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OitMl exklMt, acrinltanl itmumtntkm tnta. 


A ULILVAT MSIOOL TCS rUUnU. 

pjtemu. Ttw nMMt raMmUamn to tIMa U (howB br folio to oMspe th« MruUnr of tbe mtcroocopa when lln'o Invuotlgotion la eztraordinaillr tmporUnt, for tb« 

tho iralna of barlar, the addition of which la aaeer- thla la InTokod, for the graint of atarch of rice are addition of rice floor to wheat flour or to rye flour haa 

talned with a aatlafactonr decree of certainty from the alwaya left In great number on tbe ileve and am more begun to be a veritable torment Dcaldoa, certain 

precipitate on the stove A quite caataiiiaiT adultera- eaaily recognised because during tho preparation of kinds of rom meal bavu been misused In tta 

tton of bread is effected with rice flour, which always bread they suffer less change. Thla result of H. Col way, though oaslly dctectud by the microsuopo 


A REAPER BOAT 

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN 


A French constructor, A Amiot, has brought out 
g type of boat combined with a set of cutting blades, 
which Is dealgned tor nee In cutting off aquatic growths 
in ponds or srtlflclal takes, mill races and various 
water oourses Buoh operations are often necessary 
where tbe bottom of a pond or water coarse becomes 
ofastmeted by the thick growth of sqoatlo plants, but 
where it is required to be carried out by hand labor 
It becomes a dllllcult and also an expenalve matter, 
especially where a large area haa to be dealt with. 
M Amlot'a device overcomes the dlfflcuUy by using 
nn Internal combustion motor mounted cm t boat, and 
tbe motor serves to drive a sat of cutting blades, which 
are designed somewhat after tbe taihloa of reaper 
bladea and adapted In their form so na to esrry out 
the cutting of the pinnu under 

■ " bottomed, 
being much narrowed nt the front and the rear In 
the front Is carried a paddle wbeel, which is run by a 
gasoline motor, which 
drives the boat at a alow 
■peed Its total lengtb Is 


The cutting burs tre 
mounted at the lower end 
of a vertical frame, whtoh 
to held at tbe rear end of 
the boat, and these eitond 
tnnaversely across the 
bottom of the frame so oa 
to lie at a point near the 
bottom of the water course 
or pend and to ent off tbe 
plants as the boat ad¬ 
vances. Bneb bars srs 
mode In different longtbs 
and also at different enrva- 
tures so as to bo adapted 
fMr flat bottoms or tor beds 

forms and slios. Tho bars 
an omtly fiom • tp li 
last In Isngtb, and on do- 
glgnod to eat off a oooskl- 
orabto area at a time. This 


being swung npon the end of tbe lever, which la ob¬ 
served at the upper part, and this lever Is pivoted In 
an upright By means of the countorwolght at tho 
end of tbe lever, the entire frame can be raised and 
lowered, and this gives the adjustment of the cutting 
bars at any desired height In a convenient way The 
gasoline motor to placed at tbe other end of tbn boat, 
and there la a belt transmiaalon running to the rear 
end, which operates the pulley placed In tbo upper 
part of the cutting bar frame Tbla doce not Inter 
fere with the raising or lowering of the frame, os will 
be noticed, seeing that tbe belting and pulliys can 
work at different angles. Oa the abaft of the pnlley 
is a crank which drtvea a rod, and this last pase«s 
down along the frame to tbo lower part, where It con 


way as Is seen In the usiisl blades, and In this way a 
wide swath Is cut under water aud at any desired 
height above the bottom Tbo paddle wheel Is carried 
on a frame which Is adjustable by mi«ns of bolls, to 
as to give the paddles auy desired Immersion, and the 
gasoline motor drives the wheel by gearing and chain 
device, using two separate countershafts tor this pu^ 
pose BO as to give tbe nivsled speed reduction The 
gasoline motor Is opomlud nt the standard s|mns 1 of 
500 revolutions per minute When It Is required to 
take tbe best Into shallow water or otherwise to pan 
over rocks or other obstacles, tho cutting frame can 
be lifted entirely out of tbe water In this case the 
cutting ban are folded up along each side of the frame 
so oa to occupy but little spore In usual practice 


cost of oporatlng Is esllmated at $0 25 
uprising gasoline, oil, labor, together with 
and maintenance For cutting one acre 
area, the cost Is flgured at 

- 12 70 

The Amiot system I s 


■ flnat advanUge In bu- 
^ la« able to eovtr a taiffu 
■miMB wlUitB a flhert 

>, lively Mflall cost- Ad wUl 


MHfle «p of tWe veii^ 
:~«B|to tmaa bMwiiS «k m 
to 

tfeblalkt. Mill' ^ 


gliim It Is also used on 
a number of canals aud 
rivers In Franco 


Building at Pittsburg, Pa., 
which Is le iturics high 
and contains 400 offleoa, 
was recently liglittd by 
carbon flhiment lamps and 
had Its Interior decora 
lions psIntcMl a deep sea 
greed color It Is now 
lighted by tungsloii lamps, 
and haa Its Interior paint 
ed a ligbt buff color On 
replacing S.tlO carbon 
lampa (Sf-watt) by 72u 
100-watt and 200 25 watt 
tnngatsn lamps, and 21,- 
840 watts In 10 and 32 
candle-power tarbon lampa 
In the corridors and llfto 
by 8,400 watts In 40-watt 
and otbor tungsten lamps. 
Ml 4 kttowatu to Mve& 





















UR VOVB. 

In lh» newIr-conpIoUd Matrapollun Uto ImmiiM 
towar li to ba found on ezunpla of nn inaUllatlon 
whirb aerTM the purpoM of lifting enn to an nltt- 
tnde graatar tban that atulnad In any bnlldlng yat 
coniUUftad Judged Independently of III height, 
the InstalUtlon li a model of fflodarn alerator aagl< 
iiaeiing Furthennora, It U algnllleant of the luixan 
ful develotanent of a roniparallTely recant type of el^ 
yator machine which haa been tented In aotnal naa 
and found to anawar the rmiulramenta of aenrloa an 
well aa the requirenianta of mere height Onat aa 
the lift la the dealgnera rialm that It la poaalblo to 
go even higher and that elevatom ean ba InatalM 
In any akyacraper which the imbltloua arohlteot may 
yet eaaay Aa a reauU of thia engineering aehiara- 
ment there la no dlfflculty In renting offlcea far abora 
the city'a nolae and duat No more time In c 
la reaching the 44th atory of the Metropolitan i 
tban the 12th floor of older bnlldingn. 

For the Metropolitan Ufa tower, the type of ele¬ 
vator aelected waa tho Otia trai tion overhead machine. 
In which the motor and driving ahenvee era altnatad 
directly above the hatchway High up In the apei 
of thIa white marble campanile are to he found power- 
fu' electric roolore, wboee Inatallatlon at thia eleva¬ 
tion taied the Ingenuity of the architect and engl 
neer They are without doubt the blgheol motora 
working In any building 

The problem of high rlae In a towar building la 
one that ran he solved by but few types of elevatora. 
A height of 400 feet marka the llnillu of tho plunger 
and other hydraulic mnchlnea In many forme of 
oleLlrlral elevatora the weight of heavy moving cablee 
or other pnrta, and the exact regulation of the car 
or load, are dlffleult If not Impoealble of attainment 
when certain helghte are exceeded In the Otis eye- 
tem llluatrated we have a aimple machine that baa 
been found to work with eaoe, eafety, and reltahlllty 
A motor li mounted at the top of a ehaft or holatway 
Tho armatnre abaft carriei betwoon Ita t 
driving aheave around which tho alx cablee i 
Ing tho car are paoaed One end of the cablee extenda 
to the car, the other to tho counterweight, which 
movee up and duwn In guide mile at the aide of the 
abaft, and la equivalent to tho weight of the ear and 
Ita average load Directly below the driving nhenve 
Ife dtted an Idler aheave, around which the eupport 
log rablea are laid, so that It paaaea again around 
the driving aheave with wlilih It Is In contact tor 
two balr-tuma When the current flowi through 
the motor, the armature rotaiee and movea the car 
up or down aa daalred When Iho current la cut oR 
powerful automatic ahoe brakea are applied to hold 
the driving aheave A compeueatlng cable In older 
Inatallatloaa n chain la connected with the bottom 
of tho car, extendi to the bottom of tbe abaft, poaaes 
around aheavea or pulleya, and then extenda to the 
counterweight Ita object la to compenaate for the 
weight of the auppoiilng cablee, wtaulber tbe car la 
at the top or the bottom of the ahaft. In other wordo, 
the eyetem li very nearly In equilibrium, and the 
function of the motor la merely to move It with rack 
additional load aa la aupplled by the paaoangen In 
the can. When tbe Metropolitan Inetallatlon woa eon- 
eldered by a board of elevator englneen It waa re- 
Mined that thin ayatem waa the only one that would 
meet tbe ronditloni demanded In an olllce butldlng 
of extreme height The thorough teiti which the 
mnchlnea have received otace their completion bna 
Juitmed the englneen In their eelectloo 

The Tower Inatallatlon, wblih la quite Independent 
of tbe elevaler xyatemi aervlng other parU of the 
huge Metropolitan Building conalete of ilx eapreea 
elevnton, which make no itopa between tbe otreet and 
the 10th floor Tbe can are arranged In the center 
of the tower In two banks or rowe of three each, live 
of the alx ninnlng from the let to the 41x1 floor, or 
a lino of 024 feet llVi Inchea. The middle car on tho 
east hank ruiia from tho baaement to the 4lBt floor, 
while the middle oar In the weal bank runi from the 
buaement to tbe highest landing In the tower on the 
44Ui floor, a dlalance of K80 feet Incbeo. With a 
ll\e load of 2,COO ponnda, or about It piMengun, the 
can can moke a ipeed of 600 feet per minute without 
etopa, which la tbe maximum permitted by the present 
New Tork Bonding Department regulotlou. Tbni 
tbe Journey to the top floor coniumee but a fUw om- 
ends under a minute which la recognlaed aa about thu 
limit demanded by offlM building ranting eondiUoae. 
The octnal conaumptlon of time by tbe pOManger 
doaa not place the tower bnlldlng at any dlaodvantage 
over lower bulldiage, where slower opaedi and fro- 
qnanl atopo may require tbe same expenditure of tlma. 
Ill thU ouimectloa It may be ramarkod that the tree- 
tloa maebiM llloatrated 
to full speed la from lw< 
ard evenly, ao that 
pleaaaat asMatloa 

^Mneh eimOr ta aapuctud tp teavel m. m 4I dgwn 
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m la ftanh. 

and a tanperary alemtor waa rigged to aued hf ^ 
matorlala of dona tr actio n Au tbe matorlat for the M 
mafhinaa for tfcu slevaton nUBiBg to tho flat done 
could bu curried up by the blgh^lsu dUMtar, Oolr 
urueUoa wn not ao dIAruH a mattor Whun It ho- 
eamu n i ui—l y to ralao the machine tor eleuator N& 1 
up to the 46th Story, o aertoua problem woo pn om te d. 
■veatually, tho teak was aceompllahod, and tba hugi 
I anaatnre wore ant op to a polBt wh«o 
bo oat In place I9 on ordinary taekla. 

poanda laOh in the eaaa 
of fonr. And 22,000 pounds each fur two alavatora 
whara davloaa are omployad to tnabU extin haavy 
loada, aooh aa aafUo, to bo ralaod Tho nagnat poa- 
trollon wolgh 2.000 and MOO peundi noppotlvPIy lor 
the two elomaa of maohlnea. It la hara that tha 
opentlon of the owlteliea govamhig tho motora can- 
ten, which awltchca ora nndor tho eootrul of tho ear 
oparator 

Tha moton are rated at 40 horao-powor and nae 
116 volte direct current They run at a voed of frem 
36 to 6( revolutlona per minute, and tha peripheral 
velocity of the driving aheave on tha armatura abaft 
gives the speed of the car Tha limited apace In a 
high tower preiente problemi quite different from 
tliooc of a large building, ouch oa that of the Hudaon 
Terminal, where tha traction machineu eun be 
arranged In orderly rank. In the tower one machine 
may have to be placed above the other, or at an angle 
perbapa, while the coutroUen and other anxlllartaa 
most bo fitted In wherever a place ollen. Conae- 
quenlly, the machinery room of the tower hoe a be- 
appearance. Bvery tneh of apace le utU 
Ixed Despite crowded quartera. there le the 1 
order 

Aronnd the driving aheavea paaa the lifting and 
counterweight cablee, alx in number for each ma¬ 
chine. They are H of an Inch In diameter, and each 
cable haa a breaking atrength of 20,000 ponnda. The 
length of the eaveral cables for the varicus cars varlea 
from 676 to 616 feet for the high-rise car Another 
Important cable la that paoslng through the car to the 
centrifugal speed governor at tbe top of the hatchway 
Theae are ^Incb cableo, and they vary In length frem 
1144 to 1,274 feet ThelT fanctlon to to tranimlt the 
motion of the car to the centrifugal governor, wbloh 
In case of exceae speec^ not only cute off the power, 
but causes the safety device of tbe car to come Into 
play and lock It firmly to tbe ralli. The cars, which 
vary from 61 feet 4 Incbee by 6 feet 4 inches to 6 feet 
4 Inches by 8 feet, weigh about 4,000 to 4,600 pounds 
each. The counterweight to allghUy heavtor than the 
empty ear, ao that the car to aaanmed to carry an aver¬ 
age load 

In the more recent Otto traction elevatora, the 
clanking chain used to compenaate tbe weight of 
holitlng and rounterwelght cabtes baa been sup^anted 
by a apaelal flat wire rope, which le 2<K Inobea wide 
and H of un Inch thick, one mid being mttactaed to 
the bottem of the car and the other to tbe ' 
the counterwelgbt Tble cable 
aheavee, arranged In a ohanneMron frame at the bot¬ 
tom of the ehaft, whiob frame to oarrtod In such a 
way that the aheavea are tree to move up and down 
ni the hoisting ropuu itreteh or eentnet Two of thmu 


tqgl tot#h se 4(B^^ 

StuttltorfBd. irjldHt'iL 

unhul to-M at tb» ii«nr li 
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11 lent M top gam ttma Urn dupih to ttu nWirtto 
waa Itturwaal. lo t^ '«■ Jhauary Jtot, UM,> 
to It fast f taetaa'ifas MIowto iMaM'# I* 
iaehaa. On tonoary lat, llto tlm ^ 
agton to w uaied to 11 taat sB a* toanafy 
to n tHU Tha woife to datoeStnil ika dltoiiM Is ’ 
ttmOUf pnoeadlng, with tha latetofto ^ totfvtiv'to ^ 


their length varying from 678 to SM feet 

Sifety no leas than qwed to inaurad for tkva as- 
presB elevatora. Thai tba speed governor nlreody re¬ 
ferred to servee to ootnate a wedge-clamp devtea an 
the car, and to limit the speed etootrkallr to TOO font 
per minute. If a apesd of BOO tuM par mlnnta to 
raached, the wadgeclamp Mtety device works at oeet, 
and thu oar to ctompud to the imlla 
each oar has an wnerganoy brake wbtcb 
operator to ihut oa thu pewar ud elaap tha gv fo 
tha rath Indapendantly of tha ipaad govamor tha 
top of the ahaft aafety retarding davtew eMcfi toa 
spsad to either car or ooontarwaight la eaoa thi nHUr 
nary NnU of travel to exc eeded. 

Both ean and counterweighte toad on Pto to fto OO 
bnffMS at the bottom to tha totot wh^h hgin an 
arrangid oo oa to atop tbe con whml raatoag sAfodl 
meed, that to, under SOO foet p« mtMSk tod thaSa 
have boon found to worh by ootoaf tgto fosto atoto 


thcaa to motora nedtotoal praOUco. Thto thin popu¬ 
lar imprtaaloa to enoneoua to proved by tfto 'ttgay 
devloM wblto have to late yean bean put to snoesaa- 
ful taato to eaabto a phyatotoa to asaialne with thq 
greatato aconnoy tha workings of Inner orguu aad 
to rcston them to their normal coitdltton wlthodt 
reeortlDg to the aurgeoa's knife. Notobla forwaid 
strides to tkto dlmetlon have been made to tha stoto 
of tbe digestive organa of the human body, nnoh oa 
eiamlnaUon of the gtomaob and Its oontanU by tha 
nee of a buokat firmly held at tbe end of a fine cabto 
and tot down tots the itomaeli. to fill and be hantod 
np again for examination by chemical reaction teats, 
to determine whether the atomaoh dlgsote normally 
or ahaormany, and thui to Mobto tha phystelaa to 
corractly the defecte or dtaeassa of the dP 
rgaa 

From the New York Medical Joonal we leans that 
Dr Max Blnhom, profaaaor of medleino at the New 
York Pcst-Oraduato Medical Bohooi, has aueceeded-ito 
obtaining samplsa of the chyme contained In', the 
duodenum by the use of a very simple appantna 
called tbe "digestive juice leplrator," a por^ to 
which Instrument to Introduced Into tba dmdeaiun 
by way of tha eaophagna and atomach without the 
sUghteet dtocomfort to the patient 
It to wall known that primary digestion takca ptoca 
In the stomach, but tbe most Importont dlgoeUve 
action token place to tbe duodenum that to, the pwt 
Into wbloh the atomach dlsobargea by way of tha 
pylome, and which also receives the very tmportnt 
eecretione from the Uver (bile) and tba paaersaa. 

For tbo purpoae mentioned, Dr Blnhom uaes « 
thin flexible tnbe termlnittog In a smoU meUIIto 
perforated capsule, wbloh to swallowed by tba pottoat 
and poaoM Into the toomach, dragging tba flexIMe 
tube along to Ite desoent the tuba being gufltoiMitjy 
long to extend a dtotance out of the pattenre moath. 

Tbe eapenle hi the stomach to acted on by the 
movement of tbe atomach wall, at In tbs eaaa food. 
In the oonrae of ahoat an benr It psaea by way of 
the iTlonig toto tbe duodenum, and even os fhr down 
as the baglaatog of the emon toteoUnm The outer 
end of the tnbe to then connected with m enieii band 
onetton pnmp, the ptoton of wbloh to gruduuUy with¬ 
drawn, K that the duodenal cunteate are drawn Into 
tbe pOrfomted eapenle nnd np throngh the tube Into 
the gtoto barrel of the pnmp, which latter to now dto- 
ceonected from the tube • 
toto a vtal for e 
onto ott 
The 1 
.the ebyi 

tower psK thereof, M apparent, ga the phyatotoa by 
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4 Irttar X vtou to tl» ‘Weight Brott«n at tha 
pi tk» ttfUtaspito aoeUnt to wUeli » valaad 
eOctr of to* ttoltod ItotM artty loat hla Itta, t a4T^ 
totoaOavnttprtaiiiplaaaiferthlnrliT ItoOtow «ad 
Mtora itlu that tha adaptloB tt that 
i|alba4 wtt pradodt tha poalhUttr at toa nomm» 
af towh hooUtata 
Xatoatattorntematt 
I4m aad Bhaarlaf tha aaaa to eonpartaa 
to th* toit«« 1U4M. Tha vtKkia thins a 


ia hinaraatadaot of aTtatton I ntanlt tha tonsotas 
111 flto hapa UM roa win pobUah the auto aa It may 


taka aa totanat to aaroplaMa Plartos the oantar 
of sraTlty taw li 


tasaOi Var tram baTtog a atabllMns offOLt tha low 
ofitor of graTlty rnakM tha machtoo more naatable 
- - -- treat akill oa tha part, of tha 


Thla ta dM to the pandnlnm effort of the anapanded 
valtf L Whoa the propeUar attempta to aceeterata 
the ataeUae by tocreaalat Ito forward throat It la 
raalated by the toartla dne to tha marhlaaa wetght 
aad If the oeater of traalty la below the oonter of the 
propeller the machine will tip forward 
Ukowlaa oa a tora the anapanded weight tenda to 
awing oat to a Ivgar circle than center of the anp- 
porttog anrfnoe where the realatance la ooncantratod 
and ao tenAi to depreaa the Inner wing Jnat tha con 
trary of what Mr MeCInar aummea would take ptare 
Thla dbtorblng tendency la In addition to the deprea 
atan of the toner wing doe to Ita alower apeed 
Mr MoCIiier^ aaaloglea to natural forma bave much 
that ta good to them and Ilka him I torar the mono- 
(dane but I believe that Bearing blrda will ba found 
on ctaaar obaarvntton to keep their weight wall up on 
their wtogi The only aafe principle for aa aero¬ 
plane to to have the oentera of gravity throat and 
inppert aa nearly u poariUo ootooldent 
New York O H Ooctar 
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To the Bditor of the Bctaimnc AiuanAO 
Tha toature of the hair to one of the phyaleal vi 


Can or Teutonic racea Bat what canaca tha kink 
to the hair of the negrot For canturlaa and eentnriea 
tha anoeatora of the United Stotaa negro have lived to 
tha daaaa foraat and heat of the torrid aonea of Africa 
tha atnoaphera of whkh baa been anrobargad with 
aodioa caMum magnaalum aalphnrated hydrogen 


haa to It variona gaaea which It hiddi Ip auapanalon 
In tha praaence of theae atmoaphartc aolld and gaaa- 
oaa anbatancee coupled with a eoaatant very ■humid 
OOhdltlOB" of the atmcaphaie vra have tha onpro- 
tattad Boalp of the todlganoua native with the powers 
tal aettole nya aad heat of the tr^loal ann aottog 
diraetly upon tha bead of the Homo AMcaaoa 
both M aa Irritant and a trauma Thla enitea a 
cmtolttan known to tha patbotagtot aa an toftomma 
tlOB With thla oenditton of todammattoa of the hkln 
A the head thora foltawa a cangeatlon and proUfera 
naaata of tha akin of the acalp with 
ktoOewtasniwH The aadorlfcroua and aabaeaoaa 


■ thicken ad aad todorhtod aa the staaA of the 
a Mdr theta naataata eat npow tha aartoee of tha 
g td id thnalkh the prooaae known to ttoamUto oa 
b whkh ^noaa heat Aeeardlag to tha w^ 


^ „ --haada af floAhwtaXw 

tha ^ iphtaita «ban (hat mmt Vk* 
lAkk the aheft of tha kata Si fjtourtog 
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lm MHIMM IF ddtton pt the totegoguato of 
tha aktot to the ffraaiail at tha atmoaphan tandi to 
harden the ontor Aeeth at the bata and glvea to It 

in the taaparate aana of tha Ualiad Btotoa where 
tha hnmldlty of tha atmoaphan to not ao dmiaa with 
enr abandaaM ef etthllgkt whan the atmoophera to 
not ao btavOy impreinotod with matalUo oorpnaclao 
aad g a a n oaa nbalanota aad when the Afvo-Amcrt 
cnai bead and scalp sri prateeted by the ordinary head 


have haaa oporattog tor agaa and agaa to make the 
Afro-Amertoaa a hair aacomle wOl to time make hto 
hair onthyoomtoL The nwdera selenoo of anthropol 
ogy no longer taoehaa that Homo Baropoani to of aa 
■IndO’Biinpoaa origin but Borgl makeo the afflrma- 
tIOD that Homo Caucasleiu to of a Mediterranean 
origin Ripley (see Races of Burope p ITS ) The 
Mediterranean population nra an oOBheat aad davelop- 
ment from the African negro (Boo Dnrwto ■ Dmeant 
of Mnn, p 171 ) Tbc probable and Boeeptable by 
pothato to stated by Arthnr M Marahall to hto bio- 
logleal leetnrea 1M4 p 14 who laya The white 
raom of Burope had theta leograpblcal gencsto to 
Africa and apread thence to paleolithic and neolithic 
ttotM over the whole of Bnrope The white rncee of 
■nrope nnd Americn nra therefora of n negro origin 
and tha mma ennaea nnd elementa of nature that have 
daplgmanttoad tha skin aad atrnightened the hair of 
Hmao Caacaaloua will to time produce tha tame 
resutta to the Afro-American a akin nnd Ita append 
agaa J H Bonov 
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XAUtra oomr-i ropu of m oiur. 

■v lAmat K imB anoei erova eoLkan 
For the targe number of people now Intereated In 
the fnmoua Halley a comet who have found dlIBcnIty 
to obtaining an Intelligent Idea of Ita motion In apace 
Ita apparent motion In tha eky nnd the Umee of Ita 
vieibnity n cardboard rellof model like that of which 
n photograph to herewith reproduced will be of great 
amtatnnee And even thane who already understand 
the phenomena from the atudy of plane diagrams may 
obtain a much clearer idea of them from the model 
bacauae It to much more concrete nnd ropreaenta the 
aun and the orblta of the comet and tbo earth as they 
really oitot In apace nnd not aa they are often shown 
by being prolected on the same plane 
la order that tha reedan of tha Snvimrio AMru 
can may easily construct auth a model for themaelves 
patterns or diagrams ace printed on the accompany 
Ing l eone leaf aopplement which when pasted oa card 
board cut out and properly fitted together will maks 
an aioellent model 

After telling kow to construct the model aome de- 
acription will ba given explaining how the aetronoml 
cal phenomena may he studied from It 
Having first pasted the loose-leaf on a sheet of card 
hoard about 10-ply cut out the throe diagrams along 
the dotted lines Atoo cut a narrow slot through the 
planea of both the comet a and earths orbits at the 
places marksd Then ineert the planee Into eorb other 
aa tor as the alota will allow keeping the earth » orbit 
below that of the comet on the right but above It on 
the lea 

It the two ptoaeo are correetly fitted together they 
will now produoe the general edbet abown In the pho¬ 
tograph But besidee having the model rigid the two 
planes mint be given the aeoesanry toeltontlon to each 
other of mproxlmatoly 18 degraea 
Fasten the two plmnee together by pasting two amnll 
mnalto hinges In the angle between them one on eeih 
aide of the ana keeping the elots In line Then bend 
tog over the flaps of the triangle along the two linee 
marked m It p^ It aa a wedge brtween the plane 
of the earth e orbit akove and the eomet a betow Tbto 
ownptotoa too mo^l 

Tha reader observe that the comets position to 
Indicntad at latorvato of ton dnyn bofbra and after 
perihelion as It travoto In Its orbit to tba direction of 
tko arrawa The anrths poaltloa as It yearly moves 
about the ann to tha oppoalto dlraetlon ta also shown 
tor the aams days Hie printed side of the model 


Bamtolng tha oooati path to apace we see that 
It enta through ihe plane of tbs ecliptic et the aheend 
tag node grnbol a In January On April itth it 
vaa at perlMHon On May llth llth It euto through 
tha plans iff the adlptk at the daacendlng node 
paring the early p^ of the year tba eemet and tha 
eara towed on roughly panUWl Itaae Hence the 
camel ilfW brighter Only by n change to Ita totrlnalc 


heennae K to approoebtog tba earth 
vita 4afl to alwaya directed away tram the son 
to Manh it was much toreabortooed tor ni 
iffflr tt to harmntog more nearty perpendlcnlar to the 

L amm ha aaea atote to tiB taU 
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Tha ttme of vklbUtty of the comet will depend ok 
whether tt ta to the left or right of the ean ea aeen 
from tha earth To transfer correctly to the iky left 
and right on the model we should Imagine the tun 
OB the meridian at noon with the comet to the left or 
right Taking the way that common oboervatlon 
ihewa the ann to move acrom the iky from east to 
west on oooennt of the earths dally rotalioo It to 
easy to see that any body that to to the left of the 
ann at noon will rise and aat Inter than the sun and 
anything to tha right at noon will rise and set earlier 
than the ana 

Hence before March 16th the comet baliig to the 
left of the eun roee to daylight but eet after the ran 
nnd wen visible la tha evening At proient It to to 
tbo right of the ran nnd rtoaa before It in the morn 
Ing Inoraulng Its dtotnnee nntll May 8th when It 
renchei Ito grenteet western elongation Tt then np- 
proaebsa the ann nnd comm Into inferior con] inctlon 
on Hay lBthl9tb 

Aa the three celestial bodies are also In tho same 
plane on this date the oirenmatance makes It povaible 
tor ui to go through the comet a tall If It to long 
enough to reach us What we aball see on that night 
tt to not the pnrpcaa of the preoent trtide to cm 
alder but It may be said that aa the moon to than 
nppioaihing tnll n toe* which bna been aomewhat 
overlooked wa may not aee anything at all 

The comet and the earth are foortcen million mllea 
distant May 18th Itth but their cloaeat approach oc 
tnra a day later when they are thirteen million miles 
apart The cloaest approach of the orUta to at n 
point a little below to tbo left where the comet i 
orbit to six nnd one half million miles below the 
earth a On diagrams where both orblta are proleeted 
on one plane they apparently InteneLt at tbto point 
Hence some people have Imagined a poeelble rolllelon 
here bnt the orblta never intersect as the model 
shows 

On and after Mar 10th as the omet U to the left 
of the enn In the model It will again be viilble In 
the weatera akr bill g aeon as hoon aa It la dark 
enough and eettliK about two houra after aunait 
which time will gradually lncreaf>e l> four houra by 
the end of May But as the two lodles are then re¬ 
ceding In ahnoet opposite directions nnd the tail to 
turning more aad more away from ua the glory of 
Halley a comet sill soon be lost to ns for three-unar 
tors of a entury 


The tarrehl aappleMem 
The new 60 It h n lie ting tel e 0| e of the Mount 
Wilson Solar ObservaUry haa bi n In o| rati n for 
about one year A d s ritti n of thla wonderiul In 
strnment and the work which It dm a to i resented 
In the current St m rurnr No 1 91 by > A !• nth 
Sven Hedin e big Trans Himalaya to reviewed Hal 
ley was not only tbo first to predict the ret irn of a 
comet bnt atoo to devise a method of determining 
the ago of the ocean from chemi al denudation Oeorge 
F Becker con mente on his work The ancient derl 
mnl bead frai e to atlll to actual uao aide by tide with 
the very latiet adding and Hating machines This 
snclent bead fran the Chinese sbaous and Ita Japan 
ese twin brother are dtserib d by Hr Daniel Arthur 
Dr Jean Charcot pres nts th reeulu of hto Antarr 
tie expedition Henry A Wise IKood contributes SB 
excellent paper on Mod rn stereotyi y and the Me¬ 
chanics of the Newspaper Sjlslltut s for Rubber 
to the title of an article uhl h muet undonttedly at 
tract attention be auec of the present rubber boom 
Under the title Mechanical Oddities some < irl is In 
vcntlons are des rlbed The design of a roplane mo¬ 
tors U discussed A blelln s iggesta an lini rovi ment 
In aeroplanes A box with a secret oi nlng to de- 
teribed and illnitrated 


■arewry Arc PsteM Orsotea 
After six years ntesl Mr Potir Cooler Hewitt 
bna bNU awarded patents tor hla mere try vapor elec 
trio lamp Tbo patents have been lu luterferonce 
almost since the date when they were first bi piled for 
In 1901 Mr Hewitt a chief opponent was the General 
BDectrle Company 


In accordance with the recent dertolon affecting the 
ctoaBlOcaUon of articles under tie I arts Art at 1909 
the United States Treasury Dei artment has Inatrurted 
cnitoms ofllcera to adroit free of duty all miners 
safety lamia whether el h trie or designed for nalng 
oils or other Illuminating materials with or without 
gtoas ehlmncya and whether Imported as an entirety 
or to separate parts together with any apparatus for 
locking or unlocking such safety lamps for testing or 
dsteeting flaws In these lamps or for cleaning them 
of dust particles etc together with all mli rs rescue 
appitonrea and parts thereof such aa hcli u speclvl 
taking of vnlVM apectal oxygen cyllnl m rcfllllng 
oxygen pumps nnd all other cmentlal isrts of the 
eomptoto ontfit, whether taportod as MiireUes er 




Thm •! tk« eMrtMtMfa mUm • tan la the ^LkMptaaaUp ol Um B«a’* 


Stan of tko «ViMla,**ikM*liW r 


that made iwaalMe tba attainment ol gmt apand an- 
|M Inlly In tba lons-diaunta evanta 

I he III at lonKdIatanLa race for the Champlonabip of 
the Bea waa laid on Sunday April lOth Connt da 
IhHirlaloa Oocorico readily won thia lOO-kllomettr 
(144.mlk>) race in 4 boura U mlnntcn dSS6 aac 
oada at a apeed of 28 81 mllan par boor Out of tba 88 
(ompetliini In ttala longdlalance rare tor crnlaera tba 

Tell Mom Calypno Orcgolre VUI and Spasal 
llnail llnlabid In the order given 

II la e waa an aarlting one aa aeveml of tba boata 
waitf quIU. evenly matebed Iba Braalar Deapulola 
hydi ilani wblib waa one of tba novel iraft that 
lau-l tbU yiar did very well and abowad good apeed 
lb pmiortlon to ita home-power In the aeiond great 
Inteluatlonul ru« for tbi Coupe dee Nailona which 
took plaio on April 12tb thIa boat waa aeeond On 
labing but 1 mlnutea and 4T aeoonda behind the 
aula wblLh completed tbe 100 kilometem (021 
mlltai In 1 hour 20 mlnutea 00 2 S aaeonda Tba 
Uraaler Deapnjola averagtd It 1 mllaa an hour agalnat 
40 to milea an hour of the Umula She waa fitted 
with a Braaler 4-ryllndoi engine of 100 hara»d>owar 
a blit tba Umula bad tao IJ-cylInder motom to¬ 
taling 800 home-power One of our pbotographa 
ahowa the twin airewa of the Umula. Hir tnginea 
are arranged aide by aide one on lacb aide of the 
bull Another photograpb ahowa the Umula at 
full ni-id ahlle a third |l ture abowa tb Braaler 
Deapujuls The dlffenneo In tbo amount of apray 
thrown by theae two boata la Intoraatlng the former 
enta through the water with vary little dlaturbance 


while the latter akima over It with a good deal of 
aptaahtny The gnat I'hularlty with wbirh tbe Ur 
ante apeeded around the lonrae for nearly an hour 


out alowlng down and at ea«h tnm the boat wonM 
tip dangeroualy The Umula nhowed herMlf to 
be one of tbe fbateat motor boata that have ever 
bein built but la the mile and kilometer apeed 
triala aha did not make anything like the time that 
ahe la reported to have aeooinpllahed In tha long 
dlatanie racea In fact the hydroplano beat bar In 
the apeed triala owing to Ita ability to get under way 
quicker The timea of the mile from a atanding atart 
and of tho flying kilometer triala by tho Braaler Dee- 
pujola and tho Umula were aa followa 

MUae 

If He mhanetar an Hour 

Braaler Deapnjola 2 20 2S Tt 

BraaUrDoapuiola M»nee 44 8& 

UrauU 2 88 84 SIM 

UmnU eCSfiaeo 408B 

Tha Umula thin year In fitted with the aanm two 
12-cyllnder Wolacley Siddeley motom that were oaad 
laat year Aa bur bent apeed then waa about 87 
mllee per hour It to fair tn eaBume that the flguree 
given In the cabled reporta are not oorrert or alee 
that the dlatancea around tbe oouree ware leaa tban 
Bupioaed It li extremely doubtful It tha Duhe of 
Weatmlnatcra recur averaged more Ulan thia flgum 
In the long raiea eapeclally atnea aha made only 40 SD 
milea an bonr In the Hying kilometer ipeed trial We 
undemtand that on account of tbe great depth of 
tbe water where tbe nuee ere bald tbem to often 
timea a eblftlng of the buoye owing to the Inollnlng 
of tbe anchor llnea and that Uto oauaaa a aborten 
tag of the oouree The mile and kUmneter teaU 
am therefore the only onea in which any gmat da 


have averaged 4l milea an hour with tos mme power 
plant aa heretofom la vary aRdUaUa 

Am AerwptaM VUgU wltk Viva mm* 

Cv Cwamxy nyi^ I* Wiana»i 
One of the moat remarkabto pertOrmaneea ever made 
with an aeroplane waa that of Bngor Sommer a new 
biplane laat week in France when piloted by Ita oon 
atmetor it carried him and tour other penona In n 
flve-mlnuta croaa country flight On thia occaalon the 
aerophUM lifted eome 700 pouada of dead weight or 
probably a total weight of 1 800 potinda with prgaama- 
bly a MMuiraa power motor 
4/tiMm to w e mm ahlito of Mm p ^ 

heavier than air marfalna wu g2r«n M ipril litolhy 
Lonia raulhan who flew from Ortonna to AiehMnr- 
Anba (118 milea) In Sli bofira on hU Iteman MiAuw 
The next day be flew 4IH milea farther aereae ooimtry 
In 1 hour and 10 mlnutea reaeblng a height of 7M feet 
Henry Farman on the 17th Inatant alao flaw ill aflaa 
arrow country with a paaewiger 
Thane biilllent fligbta form an oeolar demoiiatntlan 
of tha great advance raeently made tn dynamic flight 
and point tbe way to the praatkal ntlUaaUoa of the 
aeroplane for the tranaporUtlon (rf indMdanla and 
at mall 

Tbe sneotrlcal World atatw that at a raeent mlnera' 
roBveation In ladlmaapoUa tha oppoaltlon at mlna 
woikm to electric power tha Intndiiotlaa of which 
they eooaldar atoinat their tntamata wai maaUeatad 
In n rwolndea deolnrtng that the aaa of ^eotrlelty In 
mlnw la hnaardona aa tbe leakage from poorly loan- 
latad wlra haa a tesdesey to Igstta alaa gaaw aad 
freqnently oaniea o^ealona 




























MANUFACTURE. OF CLLLULOID 

BY JACQUES BOYER 

K cuter oU wu added to the mlxtun and afterward paper rbopped or ent Into itrlpa—U Immeraed In nitr c 

the naphtha wu ruteoed Iqr methyl altobol Parke- acid for a 1 erlod ranslns from Hftee n I utca to two 

elne obtained a temporary aoeoeu in Bmland bat It boon accordlni to the chara trr of th nb ra and th 

wu drlTon ont of the market by the cheaper cello tempeimtare of the bath The cotton or paper now 

loU the maaofactare of which wu befun by the conTerted into nitrooellaloee le takui out wrui g and 

Hyatt brothen la Newark New Jeraey In 1867 preeaed to remove moot of the adhering liquid which 

Other large eeUnlold factorial were enbeeqnently ea may or may not be returned to the Itratlng bath 

fehiiahad In America France England and Oermany In either caae the etrength ot the bath la r eior <d to 

Oellnlold le now made from a vary pure form of Ita orlgli al value by the addit on of ron entrated 

cellnlou uually obtained from cotton or unalaed III nitric acid 

ter paper The cellnlcM in converted into nltrorelln The nltron-lluloae la wubed In water and ground In 

loae by methoda which vary aomewhat In different fw a taper mill in which a rotary movement la Impreeapd 

toriee Among the iwocaaaw moat commonly naod te upon the maaa u It la forced bi tween a 1 la ad two 

the foUoirlng The material—raw or epun cotton or cylindera which rotate at a ipeed ot 160 rovolutlone 
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tfgjre than tlity yaarb ago ctemtete began the aearch 
(U antHtenCu of which Imltatlou of born torlolM 
eheUt and Ivory could be made One of the Irat ea 
ItertffHhtera Dr Plereon of New Orlaau funtehod 
a theereUeal eolation ot the problem in 1848 by the 
dteeoveit of oellnlold a complei inbetanoe eonalat 
Im ehl^ of nltroeellnlOM and camphor but no In- 
^uatilal awIteatloB of oelluloU wu made until a 
fBM)> later date 

In IMI ParkM of Blrmingban obtained n nUnlinr 
p ul ^nnu ffblob be named ‘parkeclne by mining 
gnn u et Uiu with wodd nnpbtha The bardneu of parke- 
a|u limited Ite appUcatlou and It wu employed 
eblagy u aa alactileal laanlator In order to eofun 
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per mlnutu The orUnden 
peimllnl to the axle, and the plate bean a anmber of 
Bteel bladpH, allchtly Inclined to thoee of the erlln 
don The flnely ground nltrocelluloae next goea to 
the bloachery, where It la treated with chlorine, hydro¬ 
gen dioxide Bulphuroue acid, pntasatum permanganate 
and other dccolorlxlng agonti It la then waahed 
thoroughly, preaaed between rollen, and dried 
Celluloid Is made by dissolving nltrocelluloae In an 
alcoholic solution of caroiihor Borne manufactnrere 
mix the camphor with the moist product ol the roller 
presses which contains 40 per cent of water, while 
others ndd the camphor to ths^drlod nitrooelluloae 
In th^/n^OT'cSsi The moisl'pulp, camphor and color- 
^„.ii1k''maticT are ground together between horlsontal, 
clrcnlarly flulcd Iron “millstones ’ The mixture Is 
IMUsed serural times through this mill, and Is then 
dried When the nitrocellulose Is dried separately the 
lumps formed In the passage through Uio roller presa 
are crushed by rubbing the pulp, with the hand 
through a ■oarsu wire screen 
Drying Is cffocicd Indirectly by pressing the pulp 
between liiyrrs of absorbent material The palp Is 
spread on u ilnth which Is liimod up over It, forming 
a rcf taiigulur calco 24 Inches long 20 Inches wide, and 
ahiiiit % ln<h thick. In the factory of the SocIStd In- 
duel ricllc dll Celluloid these cakes are piled alter 
nulcl) with dry felts a sheet of Iron bolng Introduced 
after caih ten or flftocn cakes, In order to 
fiicllllHtn handling Tho pile Is then sub¬ 
let led to a hydraiillL prpssuro of about 2M 
tons. After e few mlnuUw of thla violent 
luiiiprcHsliui, tho now wot felts arc replaced 
by dry felts and the opt ration Is repeated 
until the nllrot'clluloan la dry The com 
prrseiid cakes are now unwrapped and 
bir.Vn Into fragments for etilullon If the 
rnniphor has been added before drying tho 
broken uikea are simply sprinkled with al 
culiol, but If tho dried nitrocellulose con¬ 
tains no camphor It Is moistened with a 
siilullon of 00 parts by weight of camphor 
In 100 parts of alcohol 
The BOlvent la allowed to act for 24 hours 
and then the mass Ui rolled between hollow 
Iron tyllnders, frtmi 12 to 28 Inthoa In dl 
ameter, which make 10 revolutions imr min 
ute, and are tooled or heated, as desired 
by a ilrenlailon of cold water or stoam in 
their Interior Prom Ol to 130 pounds of 
celluloid art rolled at a time tho rolling 
being eontlnuiiil from half an hour to sev 
oral hours Toward the end of the opera 
tion the tyllnders are brniight close to- 
guther In order to pruiluie a thin shi<ct of 
cellnloltl longer and wider ihon tho pre-as 
by which Ihn sheets art converted Into 
bloeks The rolled shc-ets are trimmed to 
the exaet dlmensinaa of (he prc<ss, and the 
trimmings go back to tbe rolling mill 
In (he rhamplgnenl block press a strong 
Iron box 84 Inches long, 28 Inches wide and 
12 Inches high Is flllod with sheets of cellu¬ 
loid and these are ronvertud Into a single 
bloik by pressing between two Iron plates 
The top p'nto Is fixed In position, while 
the bottom piste Is carried by a plunger 
wlileh enters a cylinder below and la fort»d 
upward by hydraulic pressure A pressure 
of 250 tuns Is applied for a period varying 
from 8 to IJ hours, during wbich the collu 
luld Is kept al temperaturo of from 188 to 
1114 deg P by a rlreulatlon of hot water 
In the Interior of the plates and the double 
walls of the box The raaaa Is coolod by subslitutlng 
told for hot water the pressure being continued dur 
Ing the cooling The top plate Is then mmoved and 
the block of celluloid Is forced out of the top of the 
box by again applying pressure from below 

The hlorks art ent Into bands or rods according to 
Uie purpose for which the rollnlotd Is to be used 
The bands are tut by a mat bine In which a knife, 
the edge of which U Ini lined 40 degrm-s to the hori¬ 
zontal, Is forced downward by a screw In this way 
banda varying In thlckneu from 1/280 Inch to lU 
Intfc con be obtalnnd. Celluloid Is cut Into rods or 
llbsTs by a niaehinu In whitb the rutting tool baa tbn 
form of a shoit cylinder of diameter varying accord 
Ing to the size of rod desInMi 
The lelliilolil, after It Is rut up Is dried In chtm 
hers where the teini>eraliire Is never allowed to ex 
ceed 111 dl g P on act ount of the danger nf explo¬ 
sion The tlnn n-qnired for dealcratlon varies 
greatly with tho thlrkness of the bands or rods Bands 
thinner than I 'ion Inch dry In a few hours while 
strips thick nnough to b< used In making knife han¬ 
dles, for iixaniplt ninst remain In the drying iham 
her about six months. 

Tubns of oelliilnid are made direrlly from the rolled 
slidetn In an gp|iBmtiia wbirh comprises two vertlial 
Lyiladfn, wttli tbair axon In ,tlM aamv Uno and thair 

- W » •*•«» ft* of Mg 


lower crUndw haa a #«ln) ggttogi to wWgy,giw»^j 
apertnrM of vuloofi Mwil gig atm U 
the lower part of tbg epilate^ la heated hr a «lf«Uh>f 
tlon of bet water. The oillBletd la'lntiedaggA 
this criinder and hrdiaiille ptaanra ia ap^ hr 
meaas of the cyUnder above. The delluMd, 
by the tisat. Is thna forced through the gpi 
the form of a tube, which tbe operator dtawi awaj 
and cuta Into eonvsnient lengths by menns oC a ttamp 
attached to a cord passing ever revenllde p " 

To retnm to the bands of eellnlold which 
cat from tbe p r ewsd blocks. In the drying 
thsea bands become warped. They are flattened in a 
hydraulic polishing pre« which exertx a prManta of 
about 1,000 tons. Tbe oeUalold hands am pOsd aIta^ 
natsly with ilieets of poiishtd braos or nlMal<plBtad 
steel, a thick plate of east Iron eovered with eMh or 
felt being Inserted after each four or flvo banda. Thsaa 
Iron plates contain channels for the eironlatlen. of 
steam or cold water While the pmsaim ia applied 
the plates are first heated by steam to UO or 110 deg 
P for a few minntea and am then oooled by cold 
water When the Imndi are tahen from tbs. 
they are found to have acquired the high pollah 
sheets of metal which wem in contact with 
Before dmairlblng the sutaaequent lipiisfiii 
tho banda rods and tubes of oelluHsld, the 
produilng striiwd. veined, and mnrbiad aft 



Ihdnaaesof bSatlsatalBatllhiid, Tha oblesti approsd« 
matsir shaped hr ofhsr ihscbods^ U ihssitep hstiNMk 
tbs two asgmsnts of a hssass mold, wUMf am M nsg. 
last wttk tbo bsatod. platas of a steam' grass. 
tho oettnloM has heemiM snflUently ^hsUtk Ms 

ara torosd togetbw, and tha otDidoldassiimsa ^ 

aet fDm of tbe mold, wbkh tt ratalw atihr hSsUgg. 
Leaver patohi et flowers, sad similar small tfttn.tihi' 
Jaeu of ooUnloM ara shapsd by stamping with 4Mlc 
Ihs operation of Ub»^ Is pnrtprmsd on cnUolWd 
thbes sg they sn drawn from tbs prSss. A. tnbs'tf 
Is plaead In n bogtsd mow ^ 
poosd of two or mora stgmsnts opd, whan aofv la hi. 
llatMl by a Mast of hlWi prasaan stenm whleh fonst 
tbo emtplold rata oontnet wltii orary part of tho mold, 
lathMtni^ 




tlmea JOlBed by r 
aeld or other solTrau of eoOalold, OMap 
bans are varnished with a solution at htBn. 


A nieful critical comparbMW of tbo w^|||^ 
of Prank and Stffel Is prasente^ hy WT 
Bchuls in tbe Zettschrlft dss Vemlbes 
Dentach Ing The law that realatanm la 
proportionate to tbo sunare of the volodty 
has been Ysrlfled by Prank for velocities np 
to 6 mysec, sad by BUtel frma 18 la 
40 m./sao. Tho spadflo msistaaM la pm- 
porUonal to tho normal trmu wd thto m 


Plnttealag rsllaliild hands that have warped to dry^ngp 
THS ■AgUTAOTTTU OP OgUnOID. 

bo notod Por this purpose two blocks of cellnloU of 
different oolora ara made neparatety to the block pnas 
snd cut Into bands about l/IOO Inch thick A pile of 
ttaoae bands, arranged la alternating colors. Is sllood 
with s powerful paper knife. Tbe fine strtpa of eeltar 
told of two oolora resulting from thb oporatloa gp 
arranged regularly or Irrsgnlwly to tho Uoo^ priM 
snd converted Into a solid block of s tr t p od ; votosd, 
marbled or "watered” appoaranoe 

Prom the bands, rods and tabes of plaM giid ^mrte- 
gated rellnlnse, objects of orary form and ohsnator, 
rreseotlng the appearance of fnrr, tortolso ^ 
hngnny snd other woodi, ec^l, amber, Jgfla 
Chile, silken fabrics, etc, ara nude by vmrt*** 
tlonsi of which the most Important ara 
ting out molding, curving, hlewtog, 
decorating. 

CeUuiold, like wood, bora and IWip, __. 

shaped by hand, with the ohlsot, M«w4p| Knife, nap, 
etc. felluiold hair ptog ara pofn^l,^ MS 
wheel Shaping is doao also on -tU ‘ 

tory nf the flocMtS Indo^rl^ ' 
ting out In dons M 

Lireblar nod band /mws, aw SI...... 

straight and fluted odgnh. Ar'wjl^'^'s^sfe^. 
employed to cut out psSra of 


an area of 1 aq. m (BUtel),* The resolta 
of Praak for right idrenlar cylinders and 
ooaan of variens angina an In eontradlotira 
to those of BUtel The error is oonsidend 
to bo on the side of BIffol, and tortbor, Me 
resistance deduced by the latter from hte 
eipeflmenU with Ineltoed platen raqalraa 
■nhatontial oometlon. Tbo raslatnnoe of an 
Inclined plate tocreanea very quIoUy with 
the Ino Hn aden of the plate np to N deg., 
ud'mnch mors alowly thereafter. Prank’a 
cceBolent for the snrtom friction of idatee 
movtj^ parallel to tbeli'letwth, vto, 0,00244, 
■howlrtbat tbe rwistanee of eneb a plate Is 
Ua times leas than that for tba aarna plats 
moving afaUf tba normaL This' eosIBolant 
agraea waB nalstanoa cocOetant of 

vapors «ad gMr In mottai thrangb tobm. 
to Ms ragWf) fran 10 dsg. to 0 deg. plate 
toeltoatlon, tbe sartin friction U of prfane 
tofluonoo OB tbo spoelflo roalBranoo, Bm- 
ptoylng Prank’a tow of Motton along wlM BIO^ 
■ulta for ptotes tocllnad at 20 dog. to SO dog.. Ma 4^ 
reetotanea may bs ttnni tor tbo roglpa of m^ 
portonoo to dying tacbnlgna, vln. botwaon 0 dag. sag 
18 dog,, at 8 deg. InaltoatloB. Ms rastotonos MSsji rag 
to tbo nnlt of sartocs; pitijaetk», Imssss MiMHii A 
mlntoHan -rains rk\»ra.nxojt‘lA-^ fosflaato »>■» 
X area X air danalty x T' *-d'tr iMfstolma 

to oomtnM of MiM ^parto^ ^torpMu TnUkt- 
uos, IM MetloB^ aitonai MW 4NW 

frtotUm 4mty bacamSa of ImimliUM % 
im: tneiramioSi.SA«toM. tiu tepetkmpdtlm toi^ 
b^'pwfioa'oniy 

from iba normal f»y«toto toc UnaMm s of f Asm mW 
eat. torn; (or 8 dsg, Ma dstlmton l|.A *' — ^ 



eat. ism; (or 8 dsg, Ma davtotton 
and iiul.and(srddsg.Htt>fAsg Thartola^ 
---U loraa (or im toslfasid 
for an JaWtoMeg bf 8 
npMrnst toaobos a MaWmam 


gwwrtsad.m* ta-'WfM 
jMtoiiji; oiMf^, 

MiKOjr gii»|H # 
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Ml* (kUfaW tit tt* ■IM41* or * MB- 
Ut 1«H w»«n««kt te » toaoi Bt ■ dUteraM potat 
tnn tlM«a teJUB* oA tiia adpt of tbo lau, m ia 
■hoWB Ik ni^ Si T%* l Uitk ttoe fna r to O ■Hot 
tko amooBt of tbo ‘WMrteol kboiratlen.’* Bran more 
trokblo WM okwaS br tbs "ehrenktle nbemUon,” the 



_ qmc k powemu teMoeope ura nuaruijr 
he.ptUBtdktod to Ipqalre Into tbo dee of theae 
Bij to wonder bow much their oToa oonld 
It k tolaaowa Pot at ttaelr dUpoaal. Outaln 



It Ja that the drat looh throng a latco tek^pe 
would be dlMppoikUng, tor nothing appeare aa hjg or 
j|a macnlUed aa ejected. The beslnner la apt tq he> 
jpera that ha cdrald aee the whole moon at onoe and 
pa if only a few milea away, but la amaied to And be 
aan aee only a email portion a/ It and that ehlmmer- 
^ and In a pnrple base. He may admire 

the beauty of the color not knowing that thia In canned 
by an imperfection of the telearope which cannot, un¬ 
fortunately, be got rid of. Indeed, the moon pieaenta 
a prattler picture In a three- or four-inch teleeemie 
than It doee In anything bigger It la In the hope of 
explaining the aimple thlnge about a teleacopu that 
thla article la written. 

It la eometlmea thought that a teleacope la powe^ 
fnl baoanae the rayi of light paea through a largo 
uunber of lanaaa placed at Interrala down the tuba 
ThU Idea, like many another popular one, la entirely 
elmineoua The teleacope geta Ita power mainly from 
the dblaeUra which canned the rayn of light coming 
Btttgithe object under obaarvaUon to converge, and If 
not tateroapted form an Image i 

„ ^ action of a nlmple lena la eaally undoratood. 
if parallel raya of Ugbt fall on the lena In the name 
direction aa the axia of the lena they will (Fig 1) 
conve rg e to a point F, called the principal foona, and 
nlmllarly, rayn from F win emerge aa a parallel beam. 
F may be on elthar aide of tbe lena, and it la imma¬ 



terial In which dlreotlon the light goen through The 
dlatanee from F to the lena la the focal length. Next, 
It we have a parallel beam not In tbe direction of the 
axis (Fig. 1). It will likewise oonvwge to a point, dU- 
totoat from F If we neglect the thiekneee of the 
lenik n rny through the center of the lene 0 win pane 
through nndevlatod, a ray to through f tho tooue will 
eme t ge paiaUet to the exto. Raya from the north of 
tha mooB, X, wUt be brought to a tocne at a, and from 
the aovth n^ at the moom g, to the point a. Hence 
the lene tonne a real tamge at the tooue, eo that if we 
Mtoed there a gruund-glaae or a photograpblo plate we 
would obtain n plotoro of the moon Thla Image U 


. ■ of uelng the oonveigent penefi 
of yipkirogi the phjeot gli« give tHree dUterent Unde 
pCtelaiN^ U the »ya before thv cnxM to a toea 
Ml upoB a donUt opocaive less we have the Oallleait 
maieepe, apMadple irhioh exJeU In the naodarn epera 
tUilglveaanfiTeetlttaga. u toe Imnge >t the 
'SMkbhi with a doable eonvux leng a "mag- 

bara tha aattoaeiBleal tiMqo p i. 
I^riik^atod kt l^- .-Thli glvee an hirarto^ la- 
to extoatoed dguble eeiP 


- l i l iioa gi B yrm 

,.4 uaiMM toteth. itoWMUto Mag atov ean 
p ttpnMb tha Idto of. 


atar Imagea bad a great amount of color eurrounding 
thorn. A lene may be regarded aa a round priam 
Since n priam not only davtataa Ugbt but breaka It 
up Into toe epactnun ooloti, n almpIe lena win act 
aa la sbown In Fig. 4, tbe violet light ii moet re¬ 
fracted and le brought to a focua at v, the leae re¬ 
frangible red cornea to a tocos at ft, with nya of the 
other oohtra In between theae two extremes. The re- 
■ult of all tola la that If we focna tor the yellow, tbe 
rod and violet form rlnga around this end a elar 
Image le earrounded with a eonalderablo amount of 
color Sir Isaac Newton waa the flrat to explain those 
aberrntloas, and It la singular that although ho made 
cxperlmanta to prove that glaaa and water disporse 
nUit dUterently, be did not forestall Dolland’s dit- 
oovery (ito yean ago) of making an objective from 
a eomtrinatlon of two lenses, nne a dOnbla convex lena 
of cr o wn glaea, too other a donbla concave lent of 
flint SUM. 

With eueh a combination toe optician has four sui^ 
faoea to flgure, and ua a result It la poselble to almost 
entirely eliminate toe spherical abemtion, or in 
otben words make a flat field But on toe other band 
It la etui Impossible to get entirely rid of color Flint 



vif < —(suntAno AxtMMAXum. 


and crown glaea do not dlaperee light alike, the flint 
niatlvely prldana out the violet end tbo more Tbe 
optlclnn with glaae of two different aorta at bla dia 
poani can bring two colon ot the spectrum to a sharp 
focus For a visual telescope tbe rays geuerally taken 
an tbo yellow and tbe blue green Consequently both 
tbe red and tbe violet ends of the spectrum are not 
In sharp focus, and these form rings about tbe stel¬ 
lar Image which combine to make purple color In 
email teleaoopea this color la not so prononnred, but 
with large teleacopee of 24 Inehoe or more aperture 
tha osier le conaplououe and ennnot bo got rid of 
Tbla la known ns tbe ’'secondary apactrum " 

The problem of making n good vlaunl lena Is really 
a much simpler one tban that of ”»efc<ng a good photo- 
gnphk ona In the flrat place, in the ordlnery telo- 
ecepa for visael purposes, the field is oompantively 
email, of only a tow mtnutee of arc, and the procoas 
of mnklng n field lint over the area la elmple com 
pared with that required In aa instrument like the 
Bruce photographic telescope ot the Terkae Observa¬ 
tory, wblch photographs aa area In the sky 16 deg 
square. With letraetlng teleacopee tbe ratio of aper¬ 
ture to foonl length la about in tbe ratio ot 1 16 (the 
Terkea 40-liich has n focal length of about 760 Inobee, 
n ratia of nearly 1. Ifl). In a pbotagnphlo telescope. 



ng. iw-monaiAnovi Off unn fOB BAVD 
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flDT the portrayal of a comet, for tnetanee, as short 
e ap o ear ae as pomlide are deatred. and tola calle tor 
aa gnat a ratio of imartnre to focal length aa poaal- 
Un The ordinary amateur'a oamera works very well 
at a ratio of ap^ura to fecal length irf l 16 It 
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field from a leaa with an npertnre of 1 6 le impoul- 
We with only two leases; three or more are neoeo- 
eery Using glaae ot dlltsrent indices of retraction 
whkto la poaalMe from tha fine qualltlaa ot Jana idaaa 
now proonrablo, aopantlng the Icnsee properly and 
grindlnf their sorfaoae to the right curves. It la pee. 
alble to obtain n flat field with an absence of color and 
aatlgmatlam. (Fig A) Tbe Bruce photographic tele¬ 
scope baa an npertore of 10 Inrhoa with focoa GO 
Inchea It la a 4-lena oomblantlon, technically known 
as a “denbleK" 

Every skilltnl amateur knows how to teat a photo¬ 
graphic lens. ThU la perhaps done aa well aa any 
other way by tbe test cards for aatlgmatUm, to seo 



It straight llneu wblch Intersect at right angles be¬ 
come llnea or blurred Images at the edge of tbo flelA 
Still a lene might answer all the n'qiilremenU tor 
ordinary camera work but be a poor aalruiiomliul lens. 
A camera might cut clear to the edge of the plate 
on ordinary work, but when a three nr four-hour ex- 
jioBuro Is given on stars all Imperfecllnns will show 
up ITnfortnnately, for obtaining asinmomlial photo¬ 
graphs a teleacope mounting ulih a good driving 
clock Is IndlapoDsable—which Is usually out of tbe 
reath of moat amateurs 

On tbe other baud there am a numls-r of small vU 
ual telfsiropea In the hands of amsti iirs, and a few 
words might be said In regard to testing them ThU Is 
best done on a moderately bright star Kotus can 
fully on It Push, the eyeploco In slowly ,vnd note the 
change In ap|H!araDeo It the s)>ot ot light doi-s not 
remain rircular, the objcctlvu Is not "squan-d on ‘ 
properly, or the objective may be plhdird In Its cell 
ThU must be adjusted before anything more U done 
Now pushing tho eyepiece In, the colors should 
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change gradually and syminetrlcall} as tbe disk of 
light enlarges The same should hulil truo by pull 
Ing the eyepiece outside tho focus It the telescope 
bobavoa well from this teat, turn to a double star 
like Castor Aa tho amateur betomi-s familiar with 
toe beavona, ho will soon learn test obJ*-itB for his 
telescape, and If be poa so a a ea a good Instnimont there 
Is no keener pleasure than trying It night after night 
and becoming familiar with the beantles of the beav- 


powsn rLATDia or «tau. 

Before a meeting of the Royal Society ot Arts, In 
London last January, a paper was read on an im¬ 
proved method of electro-plating It described the 
process ot pUtIng metaU by rubbing them with a 
moistened powder, and a number of artlelcs wore 
pUted with gold allver nnd sine before toe society. 
The new pUtIng powders are not to be confuaed with 
pUtlng preparatlona which have been In use heretofore 
and which act merely to exchange the surface metal 
ot the article to be plated with a thin film ot depos 
Itad metal. In tho new process a truly electrolyae 
action takes place which results In the depoatt of 
metal wlthont taking away tho surface metal from 
the object to be coated Furthermore tho deposit may 
be mode as thick as desired by conllnued applications 
of the powder The Inventor ot thla plating iiowdcr 
began hU experiments a nnmber of yiArs iigo with a 
View to developing a proreaa by which knives forks 
spoons and the Ilka can be plated os rcnillly ns they 
COB ha cUaned with polUhIng powders, sad he sue 
wedril to gfriatog a m aWiad ky wkUh almsst aay 
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meui and even certain allora lucb aa braai In varlona 
propurtlona ot copper and nine can be applied to metal 
obit eta So far tbe now powderi are not on the mar 
ket In ttaU ooantry bnt tn Bngland the; are aoM In 
■mall tani for a ahtlllng eatb and one tan la auffl- 
tiunt lo plate tbe jickekd portinna of a bItyeU or to 
plate a quantity tf bouwlold atlverware 
1 he powdera are comi o« d (I) of the metal to ba 
dipoalled In lU tl mentarv nUte (t) of a aalt pro- 
f rably a aalt of ammonia and (3) of a powdered 
metal wlikl mint bi ele troixMltlve to the metal 
ahlch la tt lo d loalted Maitncalum U the most 
lettropoaltlvo m tal whi h it la commercially prao 
tkal to U8C and In nanr of the preparatlona Ihia 
fori B th a tivo n tal I ment In aome of tba prep- 
arallona aluminium and xlnc nre uaed Tba follow 
Ing formula Rlrea the aim plating powder 

/Ini l’'parta by weight 

Amraonhun aulphate 5 parta by weight 

Magnealum 1 part by weight 

Chalk 10 parta by weight 

Boapatone 3 r parta by weight 

Ordinary (omra n la] rinc diiat oven though It la 
not porfcrtly pure mar be uaed Thla aamo formula 
mav be uetd for ki-\ ral oth i metala If allver be 
■ubatltutod for the zini In thla formula a viry hoavy 
dcpoalt will bo obtained which will have th< white 
froated appearance of allver ele< tro plating hi fore 
biirnlahlng If gold la aubetUntod tor the xlnc the da 
poalt will be a light yellow but varloua ahadea down 
to a rich rod lia\c brnn obtained by varying the for 
mula Thu Biikle which la to be plated with the imw 
dir dma not have to be cleaned before the powder la 
applied for the powder Itaelf arta aa a cleaning pow 
der and llberatea the oxygen of an ozldlxtd aurfaoa 
The amateur who wlahoa to experiment with theae 
imwdira ahould bear In mind that they have been 
patented abroad and thnt patonta arc iiending In thla 
country 

■AXIirS nU AKTXnoiAUT 


We have heard ao much about the aynthetlc pro 
dmtton of perfnmca ayrupa dy«a and what not from 
coal Ur prodiiita that we an not eaally aurprlaed by 
the Information that milk may be artifl tally made 
The m thod diacrlhed below howercr la not a ibomi 
cal one but conalata merely In the moehanl al admix 
tare of dlatllled water with cruehod and flm ly ground 
aweet almonda Practically the only dlltennie be 
twien cow a milk and that made of almonda la that 
cow I milk contalna animal caaein while the artltlclal 
milk containa vegeUbla caaein The latter will pro- 
dnoe a good aupply of cream and If allowed to aUnd 
■ome time will become aour It may alao bo coagu 
lated by tbe addition of vinegar or acetli acid When 
combined with grape augar It la capable ot generating 
■ome extraordinary organic anbaUncea The artiflclal 
milk may bo uaed with tea and coffee In the aamo 
way that cow a milk la uaed 
To make the mllh procure half a pound ot aweot 
alnumda—the Valenola which la cheaper than the Jor 
dan almond will give Juat aa good reaolta The akin 
of tbe almonda may be removed by acaldlng the nuta 
In boiling water and peeling them with a aharp knife 
The almonda ahnnld then be placed In a wooden < hop 
ping bowl and chopped aa finely aa poaaibk Take 
■bout two ouDcca of the ibupied almonda and place 
tham in a mortar with a amall qnapllty ot dlatllled 


may he aaiMaaed tkr«t«h the doth hr vMaffNlI ft 
gently aa abown b ooa of tha IBagtratMt, hM mn 
ahonkl ba taken to prevent any of the larger atanaod 
parUcIaa from hotng loreed throogh tho aqg > on ot 
the doth 

If eonu of Um mSk thua prodneed la eet aaide te 
three or four honra a thick layer ot cream will be 
found OB tha eartkoe If too mnch water baa bean 
oaad te formteg tha milk It may be neoaeNry to add 
a little gngar of mflk to iweaten It The aitlddal 
milk he# a alight almcmd flavor when token elear 
bnt thle la practically toet when It la nied with tea 
oedfee or cocoa The color of the cream produced lo 
quite pale but it may be Improved by naing aome of 
tba almonda without the aklas removed In the pro¬ 
portion ot two oumce of whole almonda to ato onncaa 
ot tbe blanched almonda Care mnit bo token lo pre¬ 
vent any bitter almonda from finding their way Into 
the miztnre but one or two bitter almonda to half a 
pound would not affect the flavor ot the milk 

Halt a pound of almonda will make thrae pinto of 
milk _ _ 

flou sxnaoBsxgAXT DiniTisf 


PI k up any common heavy atone inch ae granite 
or compact llmeatona Lay It at the bottom ot a 
voaocl filled with a fluid trauaparent liquid Common 
■enao tolla vou that tbe atone will atay there Modern 


A OOMMOII BIATT ITOn flAATOlg Iff A SUIOm 
or BMlIOlOU 


chemlatry tella ue that If tho liquid baa been aalacted 
for aueb a purpoae tho atone wlU apiing up to the 
■urfhee ai If It had been forced Into mermry Inetaad 
of being Immeraed In what aeema to be water 
Ltqulde which are denaer than glaoa marble or 
eominoB atonea are not nnmeroua Leaving aalde the 
matole mercury and gallium and the metalloid bro 
mine which la opaque cauaUc and omita anSocatlng 
vapon tbe moat Intorcatlng of aueb llquida are the 
■queoiw aolntlona of the tungatoboratea Their denal 
tlea reach S 8 (aaturated aolutlon of cadmium tnngn- 
toberate) An Idea of the meaning ot auih a number 
can be gathered from the fact that a man with bin 
hhoea weighted ao ■■ to lower hia tenter of gravity 
could aland erect tn auch a aolutlon with more than 
half of bta body out of It The cbemtet Klein who 
■tndled tbe tnngatoboratee propoaed to nae tham for 



KAKDM KIUC AlflTlOIAUT 

\ ater Then grind or levigate tbe chopped almonda tha aortlng ot oree and other mlaaraig aa In moat 

adding water otioalunaily antll about twelve oanoea raaea oaeful or pratlooi itonM only WlU go to the 

•f water have bttn oted The longer tbe grinding la bottom ot their ^uUona Tbeic price however (tha 

contlnoed tbe thi k r and ilcber will tbe mUk be eaturated eolntlon of cadmium ton^ohonto la aold at 

Now toka a piece of rtucat cloth abonr II Inehee wide two eenta a gramme) wtO for aome time to oome pre- 

by M Inehea long and rinac It In clean water and elude each an oppUeotlOB 

aftnr wringing K aa dry aa poMitblc foM H double BaUd olaminlato ramataa os the oartoM of raoh 
ov«r «ha top of a pitcher and pour the ogatpi^'af the Uqotda To oeg a nmtol fi fia tla g over a watory 

merUr thmatli tho oMh into the pitcher ttm milk la however so bow w te ct wale fw tkfi ohomim, MvorU 



aa a mm, aowovor, too mqcu row am 
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flodlqm la fho tdMkPM of tho mfirotoo^ ««» w^ 
olo. hot H to Mt «ho Uiktoot. utumn. A uoMtOki 
motol of A ollToit white ooIW, to UgMsr thn 
pino wood Tot, toom tho ohomloal o te sdpolst, H to 
moie motanie In Ite propartloa than tho hoavy oa- 
mlnm whiidi eeoaptoo tho othor ontiamo ffooltteW la 
the Itot of ooUd otomeate ananged aeoerdtag to thoto 
Inoreaalnt donsltloo. 

Booh estremo dlfferenoeo la deaotty are not fotte4 
among llqnldo yot organic dmalotiy gtvea na tww 
colortoM tranaparent llqaldo whlA oo differ that A 
vaaori filled with the tighter of thorn amyl hydHdq 4t 
pontone and eaoUy carrtod by ono man, oonld not ho 
lifted by tour men when filtod wttb bromcCarm Tha 
denolty of pentane to Ofi that othrometorm It nBh 
IlqnIdB an apparently more fluid than water ObB It 
la alwajB amnaliig to watch the conntonaaoc oC tha 
unaware penon who to reqaaoted to remove ji flM 
fall of bremoform from oho ptoca to another Bropfr 
lonn to aom^hnee prcoorlbed by phytletoaa 
whooping cough It to found at ovary drug oten aad 
cooto bnt ft 78 a pound 

But It to wHh gaaou thot the greateat dlv o rgoncM 
In deoilty occur lodofOrm vapor which oaoaea tha 
Intoaie atoaoh of that well known nnttoepUe to IIT 
Umea hearler than hydrogen When aome Iodoform 
to vaporlaed In o porpetoln dtah placed over an ntoo- 
hoi or gae lamp It to parttolly deoompoaed lodim 
vapor to eot trea and rmalno mixed with lodeform 
vapor Ac Iodine vapor to ttMlt one of the heavtoit 
of gneas tbe experiment remalnc very beontlfnl If 
the olr to quiet a lateral Jerk given to the dtoh cuoaeo 
the layer ot violet gaa to oaeinato heavily Jmrt aa a 
liquid would do In ilmlUr drenmatonoeo 

A owat.r. lUOTllO ww wwawa , 


The accompanying cut chowa the rraac cection ot a 
■man electric fnreaoe made from a deoertpUon of the 
Molaaan fnntoce In thin one tho brick and Umo cav 
Ity are replaced by a block of llmectone about 8x8x1 
Inelua In the top fOoe ot the booe to hewn a cavity 
about 1X1XI Inehea aUo two longUudinol groovno to 
ncelve tba caiton electroden 
The cover to a almltar atone with A cavity bawn in 
lU lower face Both hoae and cover olumld ba bonad 
with a piece ot abeet Iron or tin to keep the plecau In 
place akonld the heat be great enonkh to erack the 
atonea Tbe carboni are ragalatod by meant ot the 
vertical lever binged at the baae and attached to the 
carbon by meona of a clamp Tbto otomp to at 
toohed to tbe lever at one place only Tbto allowa 



A IMAU lUOTllO finVAa 


Bufflolent horlaontal movement The eleotrodoa are 
connected to a lantern circuit (alternating current 118 
volto) by maanc of ctompa ThtM otompa and oUur 
metal work are made from ihaet aluminlnm—eooy to 
cut and eacy to ebapa. The bdto uaed are abort itova 
bottc 

In toch a contrivanea oalolom carblda caletam phoor 
photo pbaapbona bnii tnd oUayg ora aoifly ffne 
pared 

Calelum carbide raqniraa Intenae heat, the cavity 
thoold be omaU Oaa oarbon or powdered are light 
oarben to beet to ace 

Oaldam phomhldc to prepared by beaUag catotteA 


to ptooed la fint In omnll qaantlttoc thlt Ig eoverre d 
by the other Ingredtonte toeq mixed u4 pnlreilwd 
Borne klnda of animal cfcareoal aad catotam^exlda win 

Phomhone to ^opared na dlreotad In KcwMl bff 
heating a phoophato, ehanonl and mad jnMogharm 
to Buparotod and buna at the top U ooSiedmea calk 
Umea on the tooea of ttc Mosei and bnfito Inle BMW 
when the rover to lifted The KtoflaUke Av Wdtilillid 
la the fAraece nje to wiwedtngly hot PteaM of 















































































































































































































































































367 
















































































































Scientific American 



Bout Right-Works Right 



Ideal Lawn MowerGrinder 


Writing—Adding—Subtracting 

All three In one, and each done with 
equal facility on the 

Remington 

Typewriter^^ 

with Wahl Addingand b 
Subtracting |/ 

Attachment ^ ' 
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AMUSEMENT OUTITTS 

|aAjht r aw w M MlI aaja^^ 

HEUCHELLWUMAN COMPAItr 


Remington 
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THE &XBOPLAVS AID IBB OIBIOIBLI 

ull till hlHliiiy of nipi liBiilrnl athlnvpmvnl 11 
Aimlil bi illlDriiU tn Iliitl u paralli I to the turn 
Iliiatlon of InlilllKinre ami nuclmlty «Uh which 
» ftw nun til BH fiw yearM, hate lilted the art 
liiK froiti the ilreiiniinnd of tiu Iniiiractlcal en- 
lat Into till world of hrIlllHnt at■ nmiillahinniit 
B not BO VI ry long Hlnte tlmt n ai Icntlid of worltl- 
repiilHtlnn iilKiniitia to )irove that hetauac of 
n riiiiiJAmi nlal |>rlml|ileH the art of tllglil hy 
I of tnai It r thau air marhlneti waa not torn 
illy iiruilltable NturlhcleiiH within a iierlod 


aril a nillc into the air and 
veil I hat f.ut hy Hying from 
coierlng a diHtance of ISti 
I for fuel, at an averuge apeed 


of ovi r forty nilli>M nn hour 
The Hlgiilfltnnie of ihia 
twoen Panlhan the Fnnih 
IlHhnmn la aiMiarent only ' 
the delalla which have beet 
Atlantic Ihat f’anlhaii ah 
prlae In hiiiIi aupcrh Niyii 
tribute iKith to hla own aki 


eally wonderful rate bt. 
lan, and White, the Kng 
hen wo lonalder Home of 
tabled to llila aide of the 
iilri have won the $60 001) 
I the VI ry Hrat trial la a 
I In raanlimlatlun and to 


iniiHt rt member that both tnnteaianta. 
White flew for a loneldorable elreich 
at night lime and what la of even 
c that they did nut healtate to make 
and the daacent In the darkneaa No 
le than tbiH could Iw afforded that the 


ling hand of tin oiierator 

There |h BOmethlng Hlmiigly HUgguatIvo of bird 
flight In the deairlptlon of the manner In which one 
Ilf the cnnleHlante after leatliig the ground awept 
through the ulr In a wide ilnle In order to get the 
lay of the laud and the proiwr dlreitlon of flight or tn 
r'tk up again a tourae from whlih he hod been driven 
bt the wind Uul certainly thi iiitiHt dlffltull feat of 
nil waa that of making a landing at night time In a 
Itunllty with whirh the atlaior was niilte iinac 
nnalnted and where he had (u niakr a wide detour 
looking for a Hiiliahle Hiretih of unobstructed aurfate 
on whlih 10 alight 

I^Bt yeai In tommeiillng ii|ion the Klatua of Iho art 
of flying we iminted out -that the one loot obatarle 
to be ottrinint bi>for< flight innid be reckoned among 
thi prnilliHl u< lilt ttinenlH waa that of mueeaaful 
Hlarllng and alighting upon I lie average aurfaeu whieh 
would lie eniiMintend In rroMB-eoiintry flying and per 
foriiiliig IlieHf feats with cerlnlnty tn a breeite of or 
dtnnry strength The l^ondon lo-Mancheator taco 
would rt rtslnlv seem to prove that this Important 
stage In till ile\e1n)inieiit of human flight haa been 
rtHti-hed and suinssriilly passed 

In ntiong mnlraal to Iheoe achlevenienta of the 
naropline Is ilie series of dlansters lo airsblpa, culoiln 
ating In the wrerklng of the huge dirigible "7«ppe1lB 
If ' wbleh have occurred dining the last few weeks 
Although the dirigible liai proved to bo perfectly stable 
and to posiiens the ability m Aghl Its way against 
Binds of conilderable atreiigih ihe laic dlsaatera and 
notably tbe wrecking of Uu “Zeppelin ” i mpbasixe 


the fact that, whenever theae bnge and delicate tabrica 
approach, or are tn contaiit witb, the ground, they are 
In Imminent danger of deatmctlon In tbla raapect. 
thoy are In tbe name rliaa aa the ocoan aleomahlp. 
wboae captain careg lltilo what winda may blow, when 
once he la well clear of the land with everywhere 
deep water below hla heel, but whose annletles In- 
rreaie In proportion aa the water ahoala, and the ve«- 
sel again ipproacbeg the coast line 

The peril of tbe dirigible lies In l(s huge bulk and 
the great area which It expoaea to the preoanre of 
the wind Thcoe elenieiila, it la true, are not a aonree 
of ao much danger when once Ihe craft la well clear 
of the earth and haa abundance of what the navi 
gator would call ‘aea room in which to maneuver, 
hut when it LomoB to the ciueatlon of making a land 
Ing, and so long as the airship la upon the surface 
of the ground In an unproteeted position, as she must 
needs frequently be. the dangers of dlaablement and 
even of complete disaster are ever present We all 
remeinlier how ihe aecumulated premuro of tbe wind 
on the French airship “Patrle tore It loose from the 
Huldlers who were frantically endeavoring to hold It 
dowrn to earth and carried It over Ihe Kngllsb Chan¬ 
nel and across Ireland to be lost In the ocean beyond 
So loo In this Intel dlocuter, Ihe “Zeppelin,” during 
an enforced landing, waa caught lo an Increailng 
wind In which It was only a question of time before 
the pressure proved too strong tor the company 
of Infantry that was endeavoring to hold the airship 
ln> place 

Wind presHuie on large alrucliirea runs up to enor- 
niouB figures The deslgnera of bridges make provl 
Hlon fur a maximum preaaure of thirty pounds on 
every square fiml of uurface If we apply this unit 
of pressure to ihe /opiielln" we And that on a plane 
surface represented by the total length of 416 feet 
and the dianieinr of about 40 feet, plus the area of 
the care, ruddera etc. Ihc pmaaurc would amount tn 
about 2*i0 Ions, and tf we admit that the effective 
preaauro due to the ilriular sha|H of Ihe gas liag 
would be only about one-half of tlila there would 
silll be a strain of i:C| ioiim upon the guy ropes etc , 
by which tbe machine was held In ixMltlon 

If wi Include the Igike ('onstanee disastsne, this Is 
the third or fourth wrecking of n Zeppelin dirigible 
by tea being daalied to plecea In stormy weather after 
iiiakliig a landing and the moral la that these 
ships of the air should remain as far as piMsIble per 
uiaiictitly afloat lying up when they wlah to make a 
slop, In Infly stool mooring towers, which they must 
approach end cm, and to which they must make fast 
by cshlwH from the bow I'bla We believe, la the 
plau which Zcpiielln himaelf proiicwes to follow, and 
U would eerlalnly seem to be the only arrangement 
that oilers security against absolute shipwreck 

THX OBOUBI or TBB raiTBlUTT IN NIBNTinO 
BCBBABOR 

• O maiiv voluablo dist<nTerle8 and researches 
ere now due to scientlfle instltutlonr under 
t J government eoiilrol or founded and support 
ed hy private rounlllcenee for specifli pur 
poses that the question arises la it not to aueh 
agencies rather than to the unIveniUlea and colleges 
(bat we muel look for the most active progress In 
ftiture original scientific investigation* 

Not only are these Institutions for special re 
aesreb froed from the duty and tares of teaching 
but what Is of greater Imiiortance, their organlra 
lion and equipment are generally far more efllclent 
Kvery possible asslstanee Is rendered to tbe Individual 
Investigator, and he In turn Is carefully selected for 
his prone lency and promise, and with ample farlll 
ties Bt Ills disposal and supplied with an adequate 
salary, he Is expected to work systematirally along 
certain dellulte linca with entire freodom from floan 
rial or adojlnlstrsllre eoneern 

At the head of theae Inatltutiona there are usually 
directors who are men not only of eminence In their 
speelal erlenee hut competent to organise and con 
duct cainiialgUH of aelentlfle researeh, which may 
Include n number of workers often In widely different 
fields, yet all engagcMl In studies merging Into one 
detInUe scheme Kach worker riHelvus full credit 
for Ills particular eontrlbutlon, and the solution of 
great and einnplex probloma Is undertaken with all 
Ihe eOleIrncy of organlxation and eo-operatloD char 
niierlstli of the best and most modem Industrial 
and eomnierclol praillrc Tet there la no lacrlllce 
of the true scientific spirit and tbe only etsnienU 
of the commerelsl world that are applied are econ¬ 
omy of effort and resonree. eOlrIeDcy of organisation, 
and adequate rapital and plant to pnsh to a satla- 
factory ontrome any parUiiiIar project or class of 
Investigation 

Those eondltloni have atlrarlod many Invastiga 
tors of reputation, ind In siicdi adeDtlllr sstahllsb- 
menti as tbe various Isboratorles of tbe Carnegie 
Institution of Washington the Rockefeller Institute 
for Medical Research and the resetrrh laboratories 
of manufacturers’ asaoclattona and large cgirporatlons, 


auapteea, moah stdtqtiffe wortW|By|ai||KjlM 
U done. One talglit rcMr, 

tor the study of tnhercaioalgflp IlSB SH^Siihal 
diaeasea, to national physical MNPPIlMBMMiilHi 
and burmns of weights and Jwnnh 
mical obaervatorlee and ^ 

every rate there would be foMlH'1ki,,|IMnilMf^ 
ord of scientific activity ThVMaV 
Inal character and U often ImlHUt .hoOl «a pipnte 
and In Ita application to tbe eiW|f |» y kWkWwi'ho- 
inanlty 

with this ever increasing eflMsncy on dhajporc of 
special researeh Insututlons, we afis hna#Bltoa'to 
face with the fact that no lougar are AosiHdiii cot- 
leges and unlvtnUlse with tbdta- earlaaa akiktitHlr 
Bihcwls aud laboratories in sa.,gagt a ygllMW to 
forward icIeuUfle reaeareh aa ot«ll M g |lW|' ami 
there are speeUl endowments wUch ■l ag g mU.TO i l va- 
torles, laboratarlea or clinics whfte Oiam kiMWIgbt 
lulerferenee from governing boaMa aad 4IMfitUlatra> 
tlona, but. speaking generally tM AlMMnt'«BlTer- 
slty is not always able to supplf^ fhe matsrtal facll- 
liles for modem reaesreb, nor II Us snfaRlga^te 
such as to make Ita proseeuticin jpssslkls 
ditlons of economic efllclciicy (W on !■ 

Ihe work of tbe great American MMaaBt||fM||d Ita 
di partments rover at least In thiM, gV'lliS^lv* 
ably wide range of knowledge anc|wri|M|%'lji^ for 
their support appropriations none 'iMlk' must 
be granted by administrations and gw^MV^’^Muda 
wiihout anv exact and siieclal kDO«|j|fec9i’' thsir 
itimparativc nri>dB or the merits of*M||||P, work 
Where even the lay trustees of a nped(i|K|Nltatkui 
ran pass undentandlngly on the plans, jHieta and 
budgets of Hiirh on organisation, with Mj y ll l de- 
tlniMl Held the governors of a university, tiM^h«I>ne<I 
by the Intricacy of the situation aa well agi#%|iag- 
nltiide iiBiiBlIy adopt a policy of avcragliiN kfl* 

proprlatlons to different departments ri%w oSkf uf 
assuming the resitonslblllty of passing Qtarits 

or argent y of their work 

Uut Important as arc material supiwit'amd (ssai- 
ties Ui modern research, this Is hy nh msaag Ihe 
only or most serious question for ihi> mah «( gaailiM 
triumphs eventually over ifae dlfllc ultlesV'doa la Ihotr 
absence go extended have Ameriran vatvStuNles 
recently become, both In scope and numhar «f sin- 
dents that memhers of their faculties are Mgapolled 
nut merely to give an unduly large ninoulit Dt in 
etruitlon along linos once considered runi|gkMSaUl 
hut lu addition lo offer couraes In special 
branches Involving no small amount of palnshUring 
preparation Bo. keen Is the eompetlllon on th« In 
tellectual aide and In the number of conrsei sUtstd 
and In the desire fur large registration that an 
expcntlve head of the unlveraltv ilemandi from hto 
staff as a rondltlun of salary advance or pFoato- 
tlon, the grealest iioasible amount of tearhlng, bo It 
congenial or not Under sueh londltlona It U apt 
dlfflcult to see that the time and Inellnatloa for 
special Investlgstlon and research by a young arisa- 
tlat occupying a ualreralty chair may be aofliNWly 
curtailed Furthermore, ao Inlrlratc Is madam nal- 
verstty mechanism and even minor admlnlstmUsa 
that from a professor there is required an svarin- 
incasing amount of clerical labor In the conpatng 
of statlsUisI and other remrdB, and Informatloii 
about studenti and departmmtal activltlea, aecord- 
Ing to the euctlons of tbs %uratlunal maminory. 
which to-day Is apt to lmlta|L commercial fonM 
rather than commercial effleteiuE and ncownsy of 
effort Thus In the mlsuuderao&^g of the ptm 
tesiors function and misuse of hHWme, a pgirUal 
explanation may be fouDd for the'JbtIvely poor 
showing that American professors of l%noe fluho 
In comparison with their Kuropesn eoneajLea, ffdt 
condition, university presidents and tiMiuaB In 
America tell us, can he remedied by thejjKmtMon 
of great and further endowments for ^aaBsOh 
chain end laboratories, but It now eserot K open 
question whether.smb funds are not more pinLcttvo 
when npplled lo speelsl institutions apart fro^Ldo- 
ratlnnal machinery It must not be undentoMnat 
the training of young men for scientific ri|||Lh 
has experienced any iltckenln^ of effort In ouM||k 
versltles and tsehntcal schooli tor U Is these 
stimulated u never before by their profeieorh Ndio ’ 
wll’ bear forward the torch of eclentlfle profMas. 
Kducatlen end orli^lnBl diseovery seem deetlnil 4 b 
the future to be curled on by totally UMlilijf dr- 
Kinlutlonn 

That tbe sliver area In northern OnUrio Is codUm- 
illy being widened Is evidenced by the dlecpsgtf of 
native metal abont 0(ty mllei weat ot Cocbt||^.*& 
tbe Grand Trank Paclllc It U nndefitoad 
discovery wee made In blasting out A ralleraf *4Ntt. 
When the newe reached Cochrane, elzty proepqptfNg 
sUrted out the nen morning sad tUs nnmbgr la 1» 
Ing coBstantly augneated by freah arrlvaia. 
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AEKOilAVTICS. 

|iie.iuI..»il«Mrli«bmiB«Wii*i»MeMrfHl lilihta 
f I f .kb MTd maaopIaBe (trhieh wu Ulutrated in 
«W tan* of Mroifr Uth) of lot* in Tmrtoni plMoi 
«• April IStli ho mado throo nooMifal ihort fliihU at 
Hm BoSalo Oonatrr Chib, and in the foaith flight be 
igg mettm the floM at a high rate of ipeed, rising to 
a height of ten or tweire feet, when a gut of wind 
Bintdi the machine and drove It to the groud with 
gpnat fOToe. Tha aviator wu brutsed and badly shaken 
ggi and his maohlM wu more or leu seriouly dam- 
DespiU bis accident, Mr Pfltner hu demon- 
■uaed that his novel sliding wing tips work well 
ItsastB. A. H. ■esriag and W 8 Bnrgeu have been 
eflUiliiiiiiillin with the former's mw biplane on Plnm 
IIMBiA opposite Newburyport, Maas. This new ma 
oIriMa, which wu illnstrated In our Iwue of March 
IMk bu demonstrated that It can slide over the 
gsosiad and riu from its single skid without the ue 
ofl'Msels. On April 17tb, Mr Herring made a short 
flMhof abont AM yards On the list be made three 
otHMS flights, in the longest of which he covered abont 
S«»‘^)«rds at a height of flfteen feet The nest day 
Mr' OfiMsy 8 Cnrtia, while flying the machine at an 
esthanlofl height of thirty feet, lut control of It The 
UplhM deacended and struck the ground head on, 
flsMhuately in a soft meadow It wu badly smuhed, 
bU^-tte aviator wu not Injnred 
VHo aeiatioa advaneu by Imps and hounds, uro- 
staUUl hu had several serloup setbacks of late To 
beglA with, on April Srd tha Oennan balloon “Pont- 
mer^" celebrated for having won the Bennett enp 
raoe fls America In 1908, foil Into the Baltic Sea and 
tbna of Its four oorupanta—one, Herr DelbrUck, a 
moBihgp of the Reichstag—were drowned The nest 
dag, Abegg, a well-known Oennan chemist wu 
kUsi^Whlle making a landing, while on the 18th olti 
mo tts balloon "Delltssch” carrying four men burst 
darUi a Uinnder storm while at a height of several 
thousud feet all Its occupants being killed by the 
falL It wu at flrst supposed that the balloon wu 
aSrnck by lightning, but thia wu afterward found 
not to be the cam Ehnperor William, however, hu 
had a thorough Investigation made and is getting to¬ 
gether all the facts regarding the Igniting of the gu 
in halloou by atmospheric electricity 
A« fiw u dlr^ble balloons are conrerned, Oermany, 
which for acme time post hu been in the lead with 
this form of air craft, hu also suffered severely 
After making varlou crutaea In the vicinity of Co- 
logaa, the "Zeppelin II" “OroM IIand "Paraeval I ' 
aliaMpa flew from that city to Hombnrg on April 21nd 
■id were reviewed by Emperor William As a ule 
aprang up, the alrshlpa were moored at Homburg over 
Bight Ai atrong windi continued, the "Orau II" 
(which lo a non rigid dirigible) wu deflated and 
ahlpped back by ralL The Taneval” and "Zeppelin 
II" attempted to make the return Journey, but only 
the former wu lucoeuful in aceompllahlng it The 
"Zeppelin" lost gu and wu forced to descend at Urn 
burg, where It wu moored again over night, and 
fully inflated in the morning At noon a sudden 
eqnall of wind tore the huge dirigible from Its moor¬ 
ings and it floated off witbont a imw A half hour 
latsr it wu driven to the ground at Weilburg U 
fell bealde a cliff and broke in two Tbe sudden de- 
mollihment of thli, the principal airship of tbe Oe^ 
man fleet, fau ehown bow precarious is the ealstenco 
of these levlathau of the sir 
On April Slat Prof John J Montgomery, of Santa 
Clan College, Santa Clam, Cal, lectured before the 
Aeronautical Society in New York upon bla aeroplane 
esperimenta. These were begun In 1883. and Prof 
Montgomery met with no little anccnea from the start 
After flret trying a flapping-wing machine, he next 
hnUt a monoplane glider hnvlag wlnu 10 by 4H feet In 
aim, and patterned after the wlw of n gull, 1 e, with n 
downward curve in front Upon running down bill 
With thta lint gUder, be rose and glifled 600 yards He 
steered and maintained equilibrium by leaning bta 
body to one elde or tbe other He nest endMVored 
H seonn better control, and to this end studied the 
birtfa cloaely He wu able to determine Just bow 
they warp their wings. Then he tmllt uveni ma- 
oht nu with warpabis wlnu reaembling a fly’s wing 
in struetun Ha made scientlflo experlmoits upon the 
UfUng power of onrved snrfaeee; and be Anally 
avqlved a Langley-type warpeble glllsr having enrved 
hMmss and a fata veitUmt tall (In conlnnotlon with 
g taienble horlMmtal tall) that worked splendidly, 
•Ad that oonld be steered simply by warping the 
vingA This machine, piloted by Daniel Maloney, 
«U cut loou from a banooa at helghto of t,000 to 
1,000 foot, ud tho aviator wu aMo to gldt a landing 
plaea and alight vfhonver ha plaaaad. Prof Mont- 
gomory soenmd a V. 8. patoat (No. <lt,lT8) On 8op- 
toBshor Itth. 190«, and in vfsw af h|a pneUeal damoa- 
atiAMu of ataartng wMkoat (he «m of a oorMeol nal- 
dfn tt wonid MNn that this nidtr Is not u wuntial 
M tha Wrfiht hyotban aUau 


ELECTRICITY 

n# Babwey Tetephooe Coutructlon Cempeny of 
Chicago hu promised to provide that city with a 
complete automatic telephone eystem by the tint 
of June next year At finl It will cover only the 
buitneu diatrlot, but later will be extended to tbe 
rMidentlal sections 

MsrohuU in the South have awakened to the 
value of runl telephone lines, and are seeklug to 
develop them, with a view to inereutng tbeir trade 
among the runl population In certain eectlone they 
have made large contributions to aid the farmers 
in building tbeir lines 

The Weather Bnreao hu arranged to give dally 
«Gather torecaata by telephone U> farmtre In Tuxau 
At noon each day rural subacriben aro called up, 
and the weather forecut In ennounced to all elinul 
taneoiialy Subecribera In towna and cities ran ob¬ 
tain the weather forecut at any ttm, o( the day 
■tier 11 A M by culling up central 

A writer In Phyelkallarhe Zelterhrltt hen been In¬ 
vestigating tbe frequency of electrical oscllla'loiia 
when a condenser Is discharged through a spark 
gap Ha finds that this depends to a large extent 
on the nature of the electrodes. For Instance, a 
diacharge between capper and silver electrodea would 
give a longer wave length than a spark tn'tween 
magnesium electrodea, and ha comes to tho ronilu- 
alon that magnesium la tho most aultablo metal fur 
■park electrodes 

A new system of Jointing lead cables hu been 
developed In England It conslsta In placing n thin 
ribbon of pure tin between the surfares that are to 
bo Joined, and then heating them with a blow lamp. 
The Burfocea in the presem-e of the tin melt at a 
lower temperature than normal, and thus they are 
soldered together The tin ribbon la treated with 
a composition to prevent oxidation during heating 
Another system of Jointing ronalste In the appllia 
tion of a mold over the cable A pleco of tin rib¬ 
bon la applied to thr aurfacee which ere to be Joined, 
snd then molten lead ia poured Into the mold Tho 
How is so directed as not to burn through the lead 
sheathing of tha cable 

The {eurtseii>yaar>old president of tbe Junior Wire- 
leas Club of America appeared before the 8c unto 
(himmlttee on Commerce last week to proU-et against 
the bill Introduced by Senator Uepew for regulating 
wlreleae telegraphy The young president gave u 
vary forcible argument in favor of amateur wlreloaa 
telegrajih operators, pointing out tho fact that If tbe 
bill wore passed it would check tho InvonllVK ri nIuN 
of som« forty tbausand exiierlmenters Ilo also 
called attention to the fact that it would b" IniiHia- 
alblo to enforce the bill without a veritable army of 
export wlreleea telograpb englnoera Tho Junior wire 
leea telegraphers claim that It la i)OWlblH to cut nut 
interference if the proper apparatus la used, and 
that the proBont attack on amateur wlreletw teleg- 
rnphera is unwarranted 

The Third Avenoe Ballroad Oempesy of New York 
tried out tner winter a gaHollne-electrii car nr ite 
croastown lines. Now another type of car Is be Ing 
tried, and a coraparleon will be madn of tbe two 
'Ihe new car la a reconstructed horse car provided 
with Oould Btorago bettorloe and a pair of live horse¬ 
power motora Tho battery la placed under the Seats 
of tho car and has s rating of 430 ampere-bonrs al 
84 vnlts It Is made up of twenty-nine plates |ier 
roll, and there are forty-four cells at each side of 
tho car Tho gaoea that are generated by the bat¬ 
tery are carried off by a ventilating system and ex 
haust under the rear platform Tho car weighs only 
six tons fully loaded It has been found to mnsiiuie 
in actual service only 0 84 watt hour per ton mile, 
while maintaining a speed of six mllos per hour 
with nine stops per mile 

n# steel hoU of a veeeel is rendered magnetic 
during constructioa by the hammering of the metal, 
and every steel vessel baa to have lu compans roi^ 
reeled to counteract its own magnetic IlDes of force 
Tbe magnetic Influence Is furUier complicated by the 
load carried by the vcesel If tbhi load la mognetli or 
capable of being magnetised The ore-carrying ves- 
■elB of tbe Orest Taikes experience great dlOculty on 
this acnouDt, and the United Btatea Hydrographic 
Bureau Is endMVOrtng to teach pilota and captalne 
of vessels plying in thin trade how to check their 
Murae by means of the pelorus The pelorus Is an 
instrument aimllar to the sun dial, being provided 
wltb a gnomon and a graduated arc on which a 
ataadew of the gnomon la east The instrumont Is 
set In a north and smith direction, os indicated by 
the eomposs, and then by noting tbe shadow on the 
gradnated are. It it possible to tell by comparison 
with tablsa, fnrnlshed by the government, Just how 
tar tram tbe north and south position the gnomon 
ranlly Ues, tbna showing tbe compass error 


SCIENCE. 

Prof. Adams, of tho Mount Wilson Observatory, has 
been making a spectroscopic study uf llsllcy's lomet 
Ue flnds tbe head to be surrounded by cyanoguD gas 
and the tall bo to composed of hydroiarlinnH 

BIr Xhnsst Shaokalton received a gold medal from 
the Oeographlcal Society of Philadelphia at a dinner 
given In his honor on April 2Snd Among those who 
spoko in praise of Sir Ernest's arhlevements wore 
such famous Aretlc explorers as Rear Admiral Ucorge 
Melville and Amos S BodmI 

Is an artlols published In Light Mr Robert E LIv 
InRslon states that tbe flrst man to use gas In New York 
city was Mr Samuel (.egget who lighted bis house 
at No T Cherry Street with It The people kept at a 
resiMH-tful distant«• from the bouse, fearing an explos¬ 
ion Newport Rhode Island, and Baltimore Md. soon 
followed New York 

Rot. Oeorge M. Zwook, B. J, serretnry of the Philip¬ 
pine Weal hi r nunsii has preimred al tlin rociinsl of 
the Insular government a paper on ‘Tbe Ititurn of 
Halley a Comet and Popular Appvi benslonH' for dia- 
Irlbullon throiigliout the Islauds wltb the object of 
reassuring the nsllves, who, It Is said, are already a 
prey to many wild rumors on this subject 

The Ameriosn Phllosophloal Boolatj of Philadelphia 
has decided to bhuIbI In tbe rauvemunl for an expodi 
tIon for south i>oIh exploration The project was urged 
III 1909, when the following w lentifli wslellcs united 
In an appeal to Congress Tbe Amerlian Academy of 
Arts and Hclences Amerlian Qeographliat Boclety 
California Academy of flclenres. New York Aiademy 
of Silences. Franklin Institute, lleograplilcal Hotlely 
of Phlladelphln, American kliiseiim of Natural 
Rrlences, Ueologlcsl Sot lety of Aiiierli a Assni latlou 
of American Ueographera and the Amerlian Alpine 
Club 

In a laotnre delivered hofore thr Royal Sot lety of 
Naples Prof A Plutll tailed attention In Ihe dlacnv 
ery by Pnlmlirl In 1881 of a I'haracterlsllr line of 
helium lu the flame apectrum obtained by heating in 
a flame ‘an amnrpliouH, buttery subsiance of a yellow 
color which was found sn a sublimate on the edge of 
B fumaroln near the moutli of Vesuvius' This is 
generally areepled as the first dlaeovery of terrestrial 
helium, aUhough Naslnl and Andellnl In 1906, on ex 
amlning the flame niietiruni of a large number of vol 
rank IniTuslatlnns failed lo rerognlxc the preseneo of 
helium In any of Ihe H|ierlniens they examined under 
the eomlltlon dew ribed by Palmlerl 

The BxprsH of Isuidon ilalnui that another word 
muBl be added lo the dlcllunary of gardening This 
Is ' Calorlculturc tbe nnmi nt nn entirely new sys¬ 
tem of horticulture whit h has ret ently been Inangiir 
ated, and bids fair nof only to replace the form of 
Inlensivo culture of the French whool, but to revolu 
Itnnixe tho present Hystem of fruit and vegHable fore 
lug While It is nearly customary to look for extreme 
and favorable developments In the lino of soil culll- 
vallou, Ihniiigh Freni h means, to us In the United 
Htates, who hate not the gnrdi n habit quite so 
Btrongly as obtains In Franif It ronies ns a surprise 
that tht Inventor of Ihe new method Is a Drlton Dr F 
Alexander Ibirlon, Prllnw of the Royal Hmlity 

For the lost year syslematlc excavations have been 
made at Ostia, Ihe am lent harbor of Rome at tho 
moulh of the Tiber The ruins of a large city built 
probably by Hadrian over the old repiibUcan town, 
have ts'en Uiiiovired ArrhienInglHts lonslder the dlir 
eoterles as ImiMirlanl aa thoae of Pompeii Heretofore 
It has been Is-Iieced that Ostia was foundc'd by Ancua 
MarlhiH the fourth King of Ronu that tt was de¬ 
stroyed by Marius during the ilill wars nbiilll dur 
Ing the repnblii sank Into liiHlgullliaiife, and was 
burled In the sand and dipiMiltd lu llic TIbt r when 
Trojan built the mw imrl and t Ity of Porlus tnsliad 
of this It Is now eertalii that ObIIb not only loutlnuvd 
to flourbih under Hadrian but that tin old Icul waa 
raised six feel and that the republican town served 
as the foundation for a model city with reitangular 
wide streets, temples fora and squares 

A ease of extraordinary If not unprei-edentod horl 
xuulal teniiH>rntDre gradient Is reported on apparently 
trustworthy anthorltv tr the Meteorologischi Zelt- 
aebrlft for March 1910 With a temperature ranging 
between 0 deg and +2 deg C at Iti Isingfors Finland 
OD November I Nth, 1909 a tnmi>eniliirp of 20 deg to 24 
deg C was slmultonrously recorded at a point only 
to kilometers distant to the north, a different of about 
20 dog C (68 deg F ) in a diHtanrH of about 6 miles 
While the climate at Helslngfora Is tempered by the 
Oulf of Finland so remarkable a difference between 
the temperature there and In the Immediate hinterland 
Is Inrxplleahle eaperlally as the two stations at which 
observations were made are of the same altitude The 
strangeel part of the story, however remains lo bi told 
vlx., that a little to the north of the plact- where the 
low temperature was reported the weather waa almost 
as warm aa In llelslngrora' 
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THE NICE AVIATION 


M E E iP 




WITH DETAILS OF THE CROSSCOUNTRY RACE FOR THE LONDON DAILY MAIL’S $5<VK)0 PRI2E 


I ir<tb to Ztilh Two of our llluotratloni itaow 
inn hliilBiiPn thm iiarllnlpBUid Id this meeting 
one In night over tbi nea wm piloted by Duimy. 
lid limn nutonioblle rating driver, while the one 
h la ehown on I he Inach wee piloted by Oeorga 
1* ('havex on the 17th ultimo aceompllibed 
ml long fliglita above the aea In one of these the 
gave out and the njaihine landed on the hench, 
iiiwe The meet opened under anaplcloui weather 

II loan and Home aplendld fligtatl 
made on the opening day At 

time In the afternoon four bl I 
im and a lll^rlot monoplane were 


The reaulta of the first day’a flights In ths TUlons 
oontests were as lOUows 

Total Dittaaee IVlse—Bfflmof (Farman Uplans). 
Iil0 7ie kllonMtsrs (1117 miles) Cbavea (Farman 
biplane), 106 608 kUometers (66 61 mitos). Van den 
Bom (Farman biplane), 87 608 kUometers (MI4 
miles) Metmt (Volaln biplane), IS kHometsn (flJl 
miles) 

This competition was tor the total diataneea flown 
In all fllghta made daring the day by web competitor 

Htarttnp Prirni, WltHout FoMesper,—Bfllmoir 



to itaBehaBter. anglaad, on the STUt and Mth 
for the prlBs Of $80,000 flOered three roars ago bf tttr 
London Dally MaB. On April nrd Ur. (nandh'tk*-^ 
hams White, an UngUahmaa, attempted tba flight a# 
hU Farman Mplana. After ooserlng tba U6 mDaa W 
Litchfield In I boup and 6 mlnntea. be qnlt batI UlK: 
with the rtoleat wind and the coM The neat mr 
hie aeroplane was bedly damaged by the wind tWr 
In Its temporary shelter. It was tahsn apart illBl 
Bhlppsd bsek to London (or ropalri. MmnwhUa 
ator Lonla PaulhBn visited London and entersd^V' 
raw His Farman biptoas nrH<j||' 

_Irom Franco on April *7th, jp 

after working hard alt day at jjp 
don. be got It naaamblod hUl fiMH 
aloft at 5 n P U,, flying lmi||fr 
stHly to Hampstead (6 miles jWp 
Londm) and croMlng tha FU|jl|n 
line at 6 SI He had a Mrnlirfl 
to hla waist, and 


< rtiHHliig the Var, and another time 
Hying half a nillc out to iwa Metrot 
Hew foi half an hour on his Volein 
hipluiie, ami DlloHlagnrs made lev 
(ral short HIglitM In hla IIIArtot mono- 
pliiiii whlih apixnreil lo Intemt tha 
HIMY tutors morn than the blplanns on 
Biiiiiiiil of Ita hirrtllke apiiearancc 
The KngllKh entrants In thiH meet, 

MeHHm KawlInHon and Rolls, wore 
unforfiinatc The Oral named was 
tinnbla lo llv more than half way L Ohevmh wmeli 

around thi Iraek thi first day on ac- Ihelistewili 

(oiiiit of trouble with hla Darrarq 
motor whkh he was using on hla 
Henry larman biplane while Mr Rolls did not receive 
hla Wright biplane from Kngland 
The an-ond day of (be meet nearly all tha avlstora 
made exiellent Hlghta. Herr Grade a monoplane 
failed to arrive and so be did not participate In the 
UIgbia KIDnioff made a flight of 80% miles, and Vhn 
dan Horn Hi w 40 milea Mr Rawllnson mode a dar¬ 
ing flight oat to aea While turning above the water, 
he was appruaebed too iloanly by Kflimolt tbe result 
being that although the two aeroplanes did not tourh 
earb other, Ur Hawllnaon'a fell Into the ass. and was 
badly damaged Tbe Ruealmn aviator fined (or 
faulty driving. 


(Pkrmao biplane), SO metere (1884 feet). 

atartlag Prlee, With rntimgrr Wtih 

Prince Koudaehefl (176^4 pounds), 100 flUlMf (88* 
faet) 

PriM (or (aateat clreult of the eeurio, lioO. Won by 
JUmoff, wbo flaw • kUemetms t8<Tl sallM) in « 
minutes IS i/s oBconda—a rate et 85 mtss an hour 
In this aviation meat over a doasa dvtaten eonp 
petod, and many othar flights won pigdei. 

The greateet aporllng evat that avtntlon baa had 
thna far, as well ae tba cblaf doaOUtfaUon of tba 
prartlcablllty of the aeroplane tor the rapid trana- 
portotlon of IndlvUaaU, woa tbo rate (rein London 


■paciol train on tbe railway 1,000 
feet below 

Boon after Faultaan atarted, 
word was brought to White, who 
bod completed the repairs to hlg 
manblne and wbo was resting at Ma 
betel Rnahlng In an antoiDgl)|nr 
- to hla aaroplana, be atarted at 6 n, 
(ram Wormwood Berobbs Ip pim 
■ah of Pknlhan But tha Uttar h^ 
gained an honr’a flying tlma Mli^ 
darknaia aattled down, and 
-TB-rnr ullghtod at Utehlleld at *-»i^ 

■a the 14 gUhHia of gaaolIaeJl^ 
earriod wars antlraly eoaanmM^, 
White alighted at Bnade, naar Merthampton, afhr 
a flight of 1 boor and 88 mlnntoa U wbibtt W 
Govsred 60 nUtom Ha atortod agate at 8.64 A. 
and anocoeded In getting wKhte about 16 mUea 
Utchfleld befotfe faniban aASte raanmad bU loanwy.*^ 
Ha flew over Weedon, Crick, and Hnghy In the dflit- 
neae. and alighted at Polaaworth, nearly 100 vUea 
fnun London, after an haar% flight Lgfa la tM 
attsraooa ha flaw 10 to II nOea fartbar, but the raot^ 
praotleaUy ended for him at Peleawortb The oaoriH-'' 
tiMu raqalrad tbs flight to to matt WKhte *4 hattn 
and with pot sMiratlun two MdMW 

(OaaoMad 





















S cton ttftc Amefican 


tllfilii g> t in indH OiBwiritowM. 

mm to t trp* Hi 6m* Uiat eu be ballt wltbont 
« ■ortWilBI u4 that nqutraa a man to be Immared 
withia the eaalt to toanre proper oonatmetlon. it to 
the InTiBtlon and atoa propertjr of ttot moat Inaenlotu 
oC aarape raoea, the HUmo and oontalu aevenl prln 
olptoa new to oivlltoed arobltactnre 

Tbare are four fundamental tn>ea of arch and dome, 
af which one la the EMJmo peinllarltr The almpleat 
and toaat uaad. beoanae leaat effectlre to of the elmple 
toaftto type—Uluatrated by and lo^ chiefly em 
ployed tor. the houae of canto Nest comee the fatoe 
lamtodwtop arch where each block or brick prolecta 
bayaad tbe one below and to held fmrn toppllnp In 
by the weight of the material above and behind It 
TUa type of gateway and chamber was invented Inde 
pehdently by the arcblterta of Agamemnon more than 
MM yeara ago In ancient Oreeie and the precuraora 
of the Aateea In Mexico at nearly aa early a period 
nia oonatmetlon Inherently demanda a vaat amount 
of jacking or All In proportion to the vault of the 
arch It to feasible for a gate In a long wall, or tor 
an nadergronnd hall or drain bnt tannot 
atatol aloae and to a faltr on h A free po^ 
tal, or a dome rining Into the air cannot be 
both on tbia principle which to consequently 
bnt little employed today Our true arch 
emhodies tbe third method Ita eaaentlal fea 
tuaa being the uae of wedge shaped blotka 
Whaa tbe last and central one of tbeae pieces 
—the keystone—to dropped Into place the* ^ 
whela mass supports Itself The top cannot 
fan toward unless the supports are toppled ^ 

outward The primary thmat la therefore al ^ 

waya not In bnt out and bnttreaalng of aome “ 

sort to requisite Another Inherent defect of 
this areh though we are so accualonted to It 
that we do not usually note the fact la that 
nnUl the keystone to fitted Into float poiltlon 
a temporary itmcture muat be < reeled to hold 
np the parti already In plate Th< last type 
the Biklmo vault to a true demo eserto no ^ 

outward throat and requlrts no temporary || 

aeaffoldlng It to also unique In that Its ma 
tsrtol to not brick or stone but taoio 'WV 6 

The conatruttlon to used for tho beehive- 
ahaped winter honsea of these s»cslled sav 
ages and to spiral In plan aa shown by tho 
dlagmma A row of blocks Is lint laid oo 
tbs ground In a clrtlo—or more esntlly a polygaHi 
Badi of these has a slightly slant top and each thus 
ratoea Ita surface a little beyond tbe laat until when 
tbe circle li completed the gap In height between 
the toll and lint blocki givoa thi thlckneaa for tbe 
following eounea In theaa the upper and lower snr 
facea of each block are panUel ae In a brick but th* 
gndtwl upward trend given by the tint tonne to of 
neceeelty malnUlned 

In eneb succeMive round the snow bricks are leaned 
Inward more by having their tower snrfaica sliced off 
to a Vcvel If let aqnarely end to end they would 
before long lean Inward ao far that they would turn 
ble For this renaon tbe end of the block tost told la 
out at an angle. The next following block hns the 
Joining end slanted at the nverse angle Thua It 
flta In behind the preceding and to prevented by It 
from slipping Inward Aa the honaa 

grows the circles become amaller _ 

nntll at last only an Irregular po¬ 
lygonal opening to left This to 
flitod with a wedgeahaped block cut 
to shape It to however not a key 
•tone ae the remainder of the 
•tructnre aupporta Itself 

The bloiki of Arm enow are neu 
ally dretaad ontolde and banded 
for placing to the man on the In 
•Ida The laat block be holds up 
wHb ooa band allcea to abape witb 
hto Ivory knlfa In the other, and 
drops Into position He to then 
entirely htoloaed In the vanU. Only 
after the honae Itself to entirely 
eompleted does be out out the low 
door, which to keep out tbe cold 
aa mneh aa poMlbla to only big 
epoagh to crawl tbrengb A long 
low tnoael to thea built la front 
o( the door, to binak tbe fores of 
the AMiCf toy Hiato Bven a 
window to preoent A imoll opor 
turn to cat out over tho door tnd 
flitod witb 0 pooe of otoar thin too 
AH that to omtuod k the flne or 
Atoatwy Whatevor heat to pro- 
d«aM by tha oeaMl taiflpa to 
wsptad laolde, warmth being a 
gn^ porlons neemity la tha eU 
MaM 4dB nmtnattah or troadoB 


Whottor tho type to praotloabto In other materlato 
boa been doubted The nnaurpaesed llghtnem of snow 
to certainly a great advantage In heavier matertoli 
strength wotdd, however, compensate for Imnnsad 
■treaa of gravity, and good moitar should mako up 




Bakteo hit partly hadt. The SBow bincks are laid in a 
eonttaaena spiral ooarae 


ard each atone would only require to be diminished 
or enlarged by a flxnd ratio 

11 would take our eblmt enalni-cni longer to plan 
auth a dome than an I<..8klmo would mid to build a 
village but the resulting eimpllcity of conetruitlon 
due to tbe Inevltablcncei and elmpllilly of the prog 
reae of erection without auy temporary eupports bnt 
tresees or relnforremeut migbt more than lomiicn 

Tbe spirally ascending bevel locking Kckimo doiui 
to the only true vault any part or tbe whole of whiib 
will stand entirely by Itself 


A OAMLin MOTOl BUTIg gA>TH>MXUO If ACHDII 

The details of lonstruction and mitbod of operation 
of a uniqui gasollni motor-driven earth boring ma 
chlni urr shown In the atiomiianylng IlIuHlratlon 
Ihi divlte W1B recently designed In (aliromla by 
Iharles I Bellr and the photograph npnHents It In 
woiklug iHMltloD In actual opiratlcn at Bacium nio 
and mar helms (al 

It to atated that sltb om of these maihlnes about 
i’i miles ol holes were bored for use In fenc 
Ing along the rlght-ofway of the Western 
racifli Hsilioad between Marysville and Oro- 
vlllc (al These holes were bored under 
particularly tiying (ondllions as the ground 
'- nas gumbo land with the eneptlon of a 

_ she 11 streti h of niarsb soil and so bard and 

so dry (hat every bit of It bad to be broken 
Hllh |lfk and crowbar «h,ii dug by band 
I'aiL of It In addition to tho hard ground 
bud about ^0 to f per rent aniall cobble yet 
this labor saving dtvl e bond through all of 
It and did Ih work of fn m twilve to flfleen 


fleetioa throngfa Ksklmo snow honse 
n PMDIIAB CPUAI. AUH OF THX BaKHfO SPOW HOVK 

for the Inward slipping tendency that weightier ma 
teilala would show 

Ihe greatest dtflirulty In working In ston would 
bo oDceuntend In shaping the seiiarali pieces of ma 
Bonry Owing to the spiral and leaning construe Hon 
no two blocka nan be exactly alike In tithcr sbai e oi 
•Ire and In every auiceedlng course each block dc 
parts more and more from the right angle In Its pin 
portions To compute In advance exactly th proj r 
angles for each piece so aa to Inaum tiu Joints 
would be a matter of much complex matbcmatlal 
cnlcnlatlon 

It might however be practleable once the cal ilu 
tlona had bean determined for a bnlldlng of standard 
atos to draw np a table of the angles and dimensions 
required for each anecoasive block If tha aUi of tb 
■tmetnre were reduced or Inereeaed from the stand 



man bxpcrliuce shows that the harder the 
ground and Hi more diffl ilt It is to work 
the more aiuiHtly a mn hin of thia clasa 
^ la desired 

This iDlinly new uniqu nid practical in 
gloc dilvcn Bi>|)uratu8 Is a most remarkable 
dfcvlco In Its slmpllclti and owing to ita wide 
range of us s as a lubor sacci It stands uii 
surpassed It will be seen that It to ax 
ti mcly simple easily o|M>rated and entirely iraetlcal 
ind will be found a great economli r of time and 
money where post holes arc to be dug clcctrte line 
t I giB| h or I lephone imlese act or where trees and 
elms an to Ic planted In boles uniform In slac si 
tup and be I tom and of suitable diameter and depth 
It Is held to be | rartkal for use ceeiywhere as by 
I Ht Ihs maihInH will woik satlsfa tirlly In ellher dry 
<i wet sell or In any plaec whtr Ihe machine an be 
driten as It hires readily through liardpan and shale 
soft Bundblom and small cobble and as It will bore 
at different angles and on either side or back of tha 
truck It will do equally good work whether on level 
ground uneven grr tod or hlllsld 
N ar Rccdicy (al a great number of holes 
wci bored lu very hard hardpan tor large poles the 
ma hIn being particularly siieecssful In this work bc- 
lausp the contisst between ita elB 

- clenry and hand lubor was so 

Blrongly marked At Mendota Ol 
a record was made by one of these 
machines on largo fen e work In 
hard dry earth 90 holes being 
bored ’9 fe t apart and 90 inehes 
deep In bO eoiisce itlei mlniit s the 
holes 1 Ing K In h 4 In diun ter 
Kor use In hiirlng sniall holes a 
\ rtleal entlne of th double rylln 
d r type be ntlllr d that develops 
7!>j buns peiw r In boring holes 
for large poles a machine of this 
type Is Httid with an IHImh auger 
effeetlng a depth of OV feet The 
powci la supplleel In this ruse by a 
double lylindcr gns line engine of 
1^ horse-jower lai s tty 

rills de vice Is hslel to be Incx 
p usiVL to 0| eral as a man and a 
boy only art required for Its efllt lint 
working tbe boy to drlvo tho team 
and tbe man to manage the ma 
chine Ita not earning capaelty la 
said to be greater than that of a 
threshing machine costing five 
times as much Its Biason of use 
fulness extends over the enlli 
year and In many innlsnces In 
hard ground has done th work of 
flfteen men 

It to malnUlned that In lold 
, loU. oonatrieg whare other (arm work 
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Ik Improi lli-al ilurtDX the ievnre (k«MD, pe«i( KoIbk ran 
be dim and fuKva tiulU diirlnK Iht winter, aa llile 
mtchlne Ih tti'U adapU-d In iMirlna llirimgh lit. fmani 
•rauiiil, liarilpan, Hhnle ninl ili< like 

III till plauilne Ilf oranRi' Intw |h hi li Iritti, Rrapn 
vlniH or In liuilnK a pint of land iiinl<Tluld with hard 
pan In »lilih liolm for any piirpow an- capi-nalve to 
diR IlilK form of inaihino will do the work of maklhf 
an ojionlnB IhrouRh any i rust for tin top root of 
the tree 

The upper frame and borloR tower lieln* on a ro¬ 
tatable plat form, one ran i uBily adjtial the machine 
to a hole on either xlde or at tlin nar of the macblna 
t\hin the devin la In a poHitInn to lairo a hole, all 
that It Ih iieeeaHary lo do Ih to pnll the feed rlutch, and 
I he auRer dropa lo the ground and beRlna work, when 
the auRer Ih loaded, hy rnleaelnR the feigl cluteh and 
pulIliiK the holat ilulch In. the auger la holuted clear 
nf the RTOunil, or lo any other poaltton that may bo 
deal led 

It Ib of Inlereat to note that beuldea borInR In tho 
klnda of aotl biforo mnntloned the maihlne will born 
In dry ilay, or In awainp land without nny ehanRe of 
BURire nr liliH no Rriiund lieliiR loo alleky for It to 
nnrk 'there Ih no iieeniwlty of atupplng the mai-hlno 
to I Iran mud off the anger an tho maihlne doea that 
IlHidf 

If lliere la an mraKlnn to boro a lino of hoica down 
I hr middle of a well traveler! road It will do the work 
without dimculiy A email tyia- of earth bnrloR ma 
ehlne Iiaa been doalgned whlib will bore to a depth of 
1 felt and whieh la erinlpped with two augera 8 and 
12 Inrhea In diameter, while a larger machine haa 
been developed which will hole to a depth of < feet 
The laller la llUod with three augera 8. 12, and 18 
Inrhea In diameter 

It la Blalod that no rhange of abaft or augor la re¬ 
quired In make the depth Indliated The time re¬ 
quired lo wore from one hole lo another and begin 
work In a fence line la from 10 to 25 ancondn 

Tho feed pinion of the luaehlne lu well aa the feed 
rack, drill ahafl gearing, and auger ahatt are made 
hf crucible and marhim ry eteel no aa lu wlthaland a 
fliidden Impart aa when alopiied by running agalnat 
rncka, old poata and aknllar obataclea 

Chnln bolting Ib iiaod of the Htaiidard aproeket type 
and In cane nf a break can be oanlly replaced It will 
be Keen that this machine In boring doea not acrapo 
the earth but (utM It with ihlael biu, which arc 
quickly deUiihabli iho entln. Bet helng changed In two 
mlnutea It doalred 

It la reported that thia marhine baa bored many 
hoh-a 10 Imhea deep In hard gniund In fifteen aec 
onda tor each hole from the time tho auger touchoa 
the ground, and It la hard ground Indeed when the 
hole oannot be bored In a minute It haa force food, 
and therefore all tho attendant haa to do la lo pull 
the lever and th( ninehliie doea the work 

unroH or tu “ruuM." 

On the morning of Thiiraday, May 12th, there will 
bn launched at tho Urooklyn Navy Yard tho aocond of 
the I wo largoet battleahliM yet built In the United 
Binlea Ihe ‘Florida" The glaler ahlp, the "Utah." 
whbh In Ow-ember laal look the water at Camden 
N I from the building alliui of the Now York 
Hhipbiillding Company, wilghed about night thoiuand 
liina Thn launrhlng weight of tho ‘ Florida' will be 
about nine ibouaand tona, whbh la. In llaelf a rw-opd 
for an event of ihle t harm tor The keel of tho "Flor¬ 
ida' waa laid on March SIh of laat year, and tho work 
of conatructlnn haa boon carried on uninterruptedly 
under the auiiervlalon of Naval Conatructor William 
J Haxler with Naial Conalrmlor William Q Groea- 
biHk IramediHlely In charge 

(n view of the great Importance of the ahlp, and 
the grallfylng rapidity with whbh nho has been bnllt, 
preparatlona have la-on niude to render the ceremony 
of launching particniarlv brilliant Among the gueata 
on the launrhlng ptelforma will be Prealdent Taft, 
Hriretary George Von I, Meyer, AealHlant Secretary 
Heckman Wlnthmp AIN-rl W (llbhrlat Governor 
of Florida with hla ataff. Admiral Diwey, and Rear 
Admlrnb Kvana Sperry Bi brooder, Walnwrigbt, Pot¬ 
ter and Uuolae Aa the ballleahlp fleet In now present 
at the yard belween ala and seven thousand blue- 
lacketa Biid the offleera of the ahliia will oaslat In giv¬ 
ing dignity to the event In agreement with the cna- 
tom of having our nhlpa christened by a repreaentallve 
of the Stale nr city after whbh they are named, thn 
ceremony will be performed by Mlaa Bblaabeth Floio- 
Ing of Jarkaonvllle Fla 

The naval coiiBlniclora and employaa of the Brook¬ 
lyn Navy Yard me lo b«' eongralulatcd on having, for 
the second tlm< demonatrated that they aro capable 
nf linJIdIng Ihe 1arg>Ht and most modem wanhipa. 
not only with dlapatih but of the moat thorough and 
durable workmanship, for It will be called to mind 
that from these very ways there wan launched on Sep¬ 
tember 29tb 1804 till flagship "Conae< timt." whieh, 
although a muih nmaller ship than the "Flprlda" (lean 
by about 6,000 tona. In fait) was nevertbeleaa the 


largeat verael at bar thna In the Halted Staten navy, 
and approximately aa large aa any venaal In the 
nnvina of the world. It is a long step, however, from 
a 16,noo-U>u “Conneetlcut" to a 21825-ton “Florida," 
and the Brooklyn Navy Yard should receive fnll 
credit for the fact, that while eighteen and a half 
uiontlm elapsed from the laying of the keel to the 
launching of the "Connecticut,” It baa token only 
fourteen months to do the aamo amount of work on 
tha big ahlp The material haa been built Into the 
hull at an average rate of about twenty-five tons per 
working day of eight honra If all foea well, the hnll 
and nccenoorlee will be completed early next spring. 
The date of the completion of tho machinery la aome- 
wbal uncertain, the recent roorganliatton of the navy 
yard having thrown the steam engineering shops 
Bumewhat out of Iheir stride 
The greater length of the “Florida," which exceeds 
tho “Connocticnt" by over ataty live feet, her greater 
lieam of eleven feet four and a half Inches, and her 
Inireaaod launching weight of many thousand tona 
neceialtatMl, of coune, a great enlargement and 
Hlrtingtbening of the permanent and launching waya, 
and severely taxed the capacity of the building slip 
Gur front page llluatration ahowa bow the ram of the 
ahlp extends entirely aeroas one of the itreets of the 
yard aud abuts against Ihe wall of a building 

In apite of thin fart, the stern of the veaael reaches 
nlmoat to the bulkhead wall on the water front 
Just hero It la well to notice how. In order to locure 
the desired speed of 20 75 knots, the llnee of the ship 
have been fined out, aa compared with former battle- 
shipa The entrance of the "Florida" app««n tu he 
aa floe aa that of our armored milaera At tha aamo 
time In order to secure good lifting power forward, 
when the ship la driving Into head seaa, above tha 
water line the seotlona are flared out vary rapidly, 
thus giving the ahlp a form which la not only buoyant 
and Boawnrlhy, but addn greatly to tho appearance of 
the vessel 

The “waya" consist of the permanent waya made up 
of the supiiortlng piling, crosa capa and longitudinal 
timbers and the lannihing waya. In which abe Im 
mudlatsly reata, built lo conform to tho underwater 
form of thn ahlp, which travel with her as she 
moves down Into the water The heavy longitudinal 
timbera, whieh form the sliding aurfhees between the 
fixed and launching waya, am thoroughly lubricated 
with a special preparation, conatatlng chiefly of tallow, 
lard oil and graphite The contact surfaces are made 
sufficiently broad to bring down thn maximum pres¬ 
sure on the wtyg to 211 tons on each square toot Thu 
ahlp in reltaaed and alarted on her swift slide Into 
the waUr by sawing through the "solo beama,” which 
are the lost membera that eonhect the lanncbing ways 
with the permanent waya The "Florida’ will move 
very slowly at first but gather iray rapidly, and her 
higbeat velocity will be about twenty miles an hour 
With the launrhlng nf the “Florida," tho United 
States navy will have afloat Its flrat complete dlvlalon 
of ahlpa of the dreadnought type eenalstlng of the 
"Delaware,” "North Dakota,’ “Utah," and ’Tlorldn." 
A study nf the aecompanylng table ahowa that the 
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t Wllh cno-chlRla ftllmppljmrm ud tM tad Mil BappIjraniBiiultka 

"Florida” li an enUigod "North Dakota, ’ haring the 
same length between perpendlrulan, and two or thrae 
feet greater length over all, three Inches more beam; 
one toot seven imhea more draft, and 1.826 tona greater 
dlaploeement She is designed to have three tbonaand 
more luirae-power, but a quarter of a knot leas spaed 
The armament in each case tonslota of ten 4t-eaUber 
IMurh gone mounted In five turreta on the oMtar 
lino of the ship Tho 12-inch pieces for the latw ahips 
In the case of the "Wyomfag" claaa will be more pow- 
erfnl, being fifty rallbera in length with a corraa p o o d- 
Ingly greater rauule velocity and anargy In the 
broodaido, torpedo-repelling battery, the "Florida” has 
two more 6-lnch guns than the "North Dakota." 

It Is elalmad by our Navy DapbrtaMat that the 
"Florida” aud her sister are tha hegt^eotsoted wor¬ 
ships afloat special attantion bavlnk been gfvsn In her 
design to guarding the viui parts of the Ship against 
mortal Injnry and to tha localising of the doatraotlve 
effects of proiectlles and torpedoso. ikgaliist oinkliig 
by torpedo attack the "Florida” U aalsgnardad by on 


prabaMy a hMlN fiMiqilaU fllglaik irt giliidr ptotw^ 
than any contamponmaaiw wanMi- The ■»!» orgMr 
belt, over eight feet widp, hag an avenge thlbkaeas^ 
eleven inobes, above this is «n 9 ther oi|^t-foat belt 
averaging nine inches thick, Whila the flve-iiwh brood*, 
side battery on the main deck and the hues of Uw 
smokeatack tarry heavier armor than haa bean placed 
on any preriogs UnJtsd States oUp, Ihe front wall of 
armor being 614 Inoheo, while boek of tha gmu nna 
a wall of S-lnob armor To reach the booea of the 
smokestacks a shell wooM have to pass throogh 
Inchea—an unprocedented but, as the Japanasa war 
■bowed, ■ neoaosery protection Between each pair of 
6-lnch guns la ■ Unch tranaverae, apllntar bolkhaaiL 
The "Florida" will be driven by on equipment of 
Panons turbinoa, working on four ahafta. They ora 
required by contract to develop 28,000 horaeiMW«r» 
which, It la eetlmated, will enable the ship to malntatg 
an avenge speed of 20 76 knote on trial Aa a mattgl 
of fact, she la likely to do from tbreequartan In 
a knot better than this. The “Florida" will store, gi 
addition to 2 600 tons of coal, some 400 tons of oil tn0. 
Our naval constructora have long recognlied tbs valsw 
of oil aa an auxiliary fuel, and oa far bock ■■ 
when the plena of the “North Dakota” and “lJalat|ihr«” 
wero drawn, provlalon was made for storage olj^ 
the ahlpe of that oloaa carrying 400 hms. , 

The keel of the "Utah," built by contract with# 
private yard, waa tald on March 16th, and the keel gf 
the "Florida” on March 7th The “Utah” waa laanc)||d 
on December 23rd. 1609, at the 60 per cent atagh ^ 
complstlon, and the "Florida” on May 13th will take hit 
water witfa 68 per rent of the work completed, a oSb* 
parioon which eatabliahea once more the mndyfmi- 
teated claim of the Brooklyn Navy Yard that Ihqgn 
bnlld aa rapidly aa the private yanfs. 


Tke liBbrlcatlBg Value at lainsnil ■.■hrlraala at Hlpk 
Teutpernturea, 

The behavior of a mineral lubricant at very hlp]| 
temperaturef Is dopoDdent upon Its chemical and 
phyalcal properties upon the nature of tha atmoo- 
phere with which It la In contact—dry air carbon 
dioxide, or water vapor—nod upon the pressure of 
this atmoaphere Rchrelber In a recent article de- 
acribea hla Inveitlgatlona of the lubricating value of 
mineral lubricants nf very high melting points, In^ 
various conditions The diminution of the Inbrlcatlng* 
power at high temperatures Is due to the evaporation, 
of a portion of the lubricant and to the formation, by 
oxidation, of compoiinda of thn nature of asphalt. I «„ 
compounds Insoluble In henilne It Is not du* to 
polymerisation, as la generally believed This Inchogw 
In asphaltic matters la not produced In the preoence 
of water vapor alone, even at a pressure oa high aa 
7% atmospheres. In this cose the dlmlnnllon of the 
lubricating power la due solely to thu evaporation of 
■■art of the lubricant On the other band, when the 
lubricant Is In contact with a gas which can exert on 
ozldliing action, compreiaed air, for example, the for¬ 
mation of these Insoluble compounds la the chief cauaa 
of deterioration Scbroibcr deduces from theoe azperi- 
ments laboratory melliods of measuring the lubricat¬ 
ing power at high taroperaturea, aucordint to tho claaa 
of machine In which the lubricant Is to be used 



The current BuppLhMKgT, No 1792, contains an nn- 
naual nnmber of interesting Illustrated artlolea Hr 
Harold Ilolcroft contribntes a splendid paper full of 
practical Buggeattona and helpful Ideas on the prlficl- 
plea of vitreous enameling of cast Iran lor Industrial 
purposes Mr Henry A Wlio Wood’i excellent review 
of modern stereotypy methods Is continued Rear 
Admiral R H B Rocon critically conalden the armor- 
clad, and iwinta out what type of veaael la likely to be 
evolved from It In the future The North African re- 
gloD lying In Algeria and Tnnta aftorda almost on nn- 
Ilmtted Held tor ocbamloglcal research. Borne recent 
dlocoverlaa In this conntry arc deacrlbed In nn IRum 
tinted article by the Parts Corr«apondent of the 
ScRirnnr Ahrsicah It la very dUfleult to raeognlss 
aUra by studying tha aUr tnapa and then seeking the 
■tan marked on the maps Mr F R Rnoaell, In aa 
nrtlole entlUed "Whora to Find the SUra," prorides 
the neoeosaiy link belween the star mnpe and the oky 
A table of aeroplanes at Olympia ta pnbliahed, with 
aonm obaervatlons on the theories of flilbt. The food 
supply of the future li eonoldenid by R B Armoby 


Im Lnmldre Eleotrlque publlshea s oertea of artloloa 
reviewing the eSooti of the great Pbrli flood In Janu* 
siy, 1610, upon the electiic atatioai. tetagroiih, tele- 
phone, and aleotrlo light oarvlca of Farts end Us onb- 
nrba The St Danta Mtabllahnient amiaiwd tanad*- 
tton owing to lu indieleiia arrangement of pomps mad 
■luleea end its elevation above the ground, and oon* 
ttnusd ip ohentloa wlthont any latsrmpttoa. West 
of the other plnaU were leoe fortonate. Even the 
now uiidetgrdimd wtreleoa telegfaph gtatloa at the 
Chstap de Mon wu oobmarged tbr oeveial do^ tad 
Its dallcate npparhte* woo very asrlhoaly taJoMd. 
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wxT WATOK mom nux. 

TB the BMtlor of the Bcmmno AnonoAH 

It wu with ep ■mateor'e Intanet that I read the 
dUanaalon In your mm aa to "Why watch tprlnga 
breah." Ai the qnaetlen apparently atlU nnnalna un- 
■ettM, I feel tempted to eontrlbute lome additional 
Tlewi on the enbje^ 

formerly oloek iprlnga were llnUhed Tery romh, 
glTlnc the oonvolntlona conelderable frictional irlp 
npon each other For thin reaeon, when mnning down, 
them waa a Tery audible ehnffllng eonnd within the 
Clock every few mlnutea. Indicating the propelling 
fone waa epoamodlc. Not only lo, bnt the ticking 
eonnd of the eacapement decreaaed In tondneaa an the 
time wu protonged from the hut looeanlng of the 
oolL To regnlate thla It occnrred to me to apply a 
more nnotnou lubricant to the iprlng to prevent the 
uid friction. The reault of eo doing wu a gratifying 
nnlformlty of tick—bnt only for a few bonre—until 
tbe apring broke 

After tbe third experience of thla kind I ceaeed to 
regard It u a more coincidence, and there^ter applied 
M oD If there wu aulBclent to prerottt nieUng already 
on the ateeL 

The uncoiling of a watch apring and of the kind of 
clock apring that bu Juet been described dUtera In 
that the watch apring unwinda from the oulalde of the 
coil, while tbe clock apring arbor backa up and un¬ 
winda from the center of the coll For thla reaaon 
the latter la not anbjected to a breaking from contrac¬ 
tion due to cold, aa there la alwaya aome room for tbe 
COO traction to take place—excepting a poealble mo¬ 
mentary period juat after winding The aame la not 
tbe caae with a watch apring. 

If over-lubrication la deatructlvo to the atrnctnre of 
ateel In a clock apring, by rendering all the convoln- 
tlona continually active and under unremitting atrain, 
the aame would also apply to a watch apring Watch 
apiinga being smaller than those Intended for clocks 
are naturally proportlonallr stronger and may endnre 
the atrain longer, but that It la detrimental Is proba¬ 
ble. But oil on a watch apring la abMlutcly nccoaaary 
aolely to provide for tbie tbennoetatic movement which 
<an only take place back and forth, to and from a 
Hard point—tho arbor Tet tbe wearying etraln on a 
spring duo to overlubricatlon can only be a contribu 
tory cauae to tbe prevalent breaking of thla part. Ex 
perlence goea lo abow that the moat frequent time for 
breakage la from an hour to throe hours after wind¬ 
ing, and that tbe most frequent poaltlon of fracture 
la Just outside of the annealed tip attached to the 
arbor 

Thue the owner takes ble watch from hie pocket 
where Ita temperature wai, say 80 deg, and winds It 
until It brings np hard Tho coll la then central and 
solid upon Its arbor, which la held tut by a pawl 
and ratchet 

In a little while tho wearer of the vest containing 
the watch removea It, hanging It on the back of a 
chair while be retiree for the night The temperature 
of the watch gradually folia to wy 60 dog IIu con- 
tnetion been provided for? Tbe morning will dle- 
cloee. If the coil bu not been wound too tightly on. 
If tome time hu elapsed before cooling to enable It 
to draw on what hu been iwld out, or oven If the 
rata of cooling and consequent contraction hu not 
exceeded the rate of release due lo the movement of 
the works, the spring may escape But what lurprlaed 
the writer la not the breakages but tbe length of aerv 
ice many aprtnga attain 

When one considers that the greatnai movement of 
contraction la on the outside of tbe coll, bocauae of ita 
gnater area, that the coll bu Juat been rendered taut 
and rigid by winding, and that then a powerful con- 
tnetlng force la added thereto, principally on the out¬ 
side of tbe drole where the leverage le greatest. It 
Is not dllBcult to reallie what an unondnrable strain 
takes place clou to the fulcrum, the arbor, for the 
eprlng Is then but a solid lever 

The fracture of a spring In many placos Is also not 
hard to understand. If we Imagine a iprlng stretched 
to its elastlo limit by oontnotlon from cold with no 
■lack to draw npon, each turn of the spring, from 
the outside Inward, at an ever-tnoreuing tenalon An 


COM taereawa the tpreadlni or expanding trend of lU 
temper. The obange la altogether too rapid to permit 
of any nBooiUag movement, and the force thna added 
to the adjapent aniToandteg atiand fractorea that, 
gatborkig fOroe with each enoeMdlng fraetore until, 
lihe a "Prlaea Rapert’e dtop,^ tbe pent-up strain omuo 
to jMt with exploolTo raddonneot. 

Thot the pleoeg display magnetism doeo net nsean- 
aarlly iodleate that It wu pndueed from external 


atiatai and iwtalned by the steel by virtue of Its hard- 
■Me, M li ilintlarly evidenced by many muhlnlets’ 
toole aubjeoied to ooiwo oeiTleei. 
tUfordlng tho pnfeionoo Of vrlngo to breoA In the 


Bommor months. It it not lofBolontly evident from tbe 
tallowing three oauauT 

1 The more oonitgnt and wurylng otraln due to 
the better lubricating effect of warm olL 
1 The Ineroased solidity of the coll when wound 
up, due to a thinner dim of oil between the convolu 
thine, olu due to warmth 

3 The hNwer texture and jireater proportional 
shrinkage of a warm spring compared with a cool one 
Aa to tho remedy for thla uncertainty of time-keep- 
ere. It would seem eulBolent to provide for tbe longi¬ 
tudinal expansion and oMitractlon of the springs, and 
tbe ilmpieet way would be to make them of metal In- 
■eneltlve to theu changes. Such an alloy hu been 
described In Scnimnc AitatrAN StrppuiiKirr, No 
1714, by M OuUUuune, whlcb he callB “Invar" and 
U composed of ateel with an admixture of 36 per cent 
nickel It la naed for spiral apringa, pendulums and 
graduated ee^ec for Inetrumente. Tbe tact that it 
doea not mat abould complete Ite adaptability to thla 
purpose, M then It could bo used without lubricant 
and thus, except for a abort portion at one lime, be 
relieved of eontinnoue and active etraln 
Juat how the nickel component will affect Its per¬ 
manency of temper remains to be proven, but even If 
It retains sulBolent recoiling force for ita purpose for 
live yean only. It would at least give warning of Its 
waning atrength and not leave lie owner In tho lurch, 
which le perhaps all the Improvement needed 
Another possible remedy which modem practice 
would Indicate as quite feasible would be to carbonize 
tho rode or platea, from which tho eprlngs an* drawn, 
from one side only The result would bo, when chilled, 
a hard side (for the Inner side) and a soft or elas¬ 
tically tough eldo (for the outer elds) with a general 
beneBt of greater spring imwer with Improved tenello 
strength 

Watchmakora will tell you that the breaking of main 
apringa saves many good watches from having their 
pivots out off, from shear wear, and the views of the 
manufacturer need not be coneulted but the ordinary 
cltUen would prefer to have tho spring as reliable as 
the rest of the watch Jamkh B FuAeica 

8L John N B 


niTUi6Tiire kaoio iqoaii. 

To the Editor of the ScirvTivir AMvaii at 

In tbe December 11th iaane of tbe B(irsTm< Aiwra.- 
cAv (page 436) Mr A Oalptn gives an Interesllng 
construction of magic squares, coutalnlng all tbe odd 
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iiumbera In the Inscribed diagonal tquaru Hut this 
cnnelruillon Is sppllcablo not only, as Mr Galplu says, 
when the basle Is a prime number, but more gener 
ally when the basis Is an odd number (I, 3. (i, 7, 6, 
11, ) The proof Is very essy Itaeru Is here the 

square of 9, aa nxample of the elmrleat odd number 
not prime tbe general proof la an Interesllng exercise 
of algebra. Da. O Vacca 

Genoa, Italy 


ITSBOeig iff A EOT.WATU iTOrU. 

To the Editor of tbe Sokntiik Aukbiiah 

A short time ago I noticed a phenomenon whlcb 1 
believe will be of Interest to many of tbe readora of 
the StirNriric Ahkbioan 

The main building of our experiment etalion here la 
heated with hot water it bee been one of my duties 
to see that tho system la working properly, and In this 
connection I have bad to open the air venb on the 
radlatori frequently I waa aurprteed to And tbat tbe 
radiators on the top floor (■ twowtory building) al- 
uaya seemed to have air In tbem, in eplte of the fact 
that the system was fully charged and very little or 
no new water adffllUiid I began to liupnct tbat this 
condition bad to be accounted for In emne other way 
Was tbere not a poeelblllty tbat this gaa could be hy¬ 
drogen^ For what otber gaa would be likely to form 
under tbooe rondltlooi, unlets it be a trace of carbon 
monoxIdeT At any rate, when I applied a match the 
gaa lighted with the familiar pop of hydrogen and 
burned with He characterietlc almost colorless flame 
Aaonmlng tbat the gaa te hydrogen (I have an means 
of testing tt) tbe queattim suggests Itself Is thla a 
ease of osldatloa of tbe iron sotting free hydrogenT Is 
It go alsGtyolyUo effect, caused by galvanle couples of 


eltber carbon and Iron or iron and tbe brase coonpo- 
Uona In the aystemv Or le tbe gee methanef It may 
be noted further tbat the gas does not eeeni to c^loet 
in tho radlaton in tbe luucr floor to a great gxfs^ 
If any Of course, this may be due to tbe gaa 
dtiaolved under tho increased statlr pressure 
itatio preeaure on the radiators of the top floor U ndk 
over ten feet of water at tbe present lime The water 
Is of exceptional purity, belog supplied by a spring 
The fact, however that email quantities of water have 
to be added orcaalonally to replace the leaks In the sys¬ 
tem might euggest the presence of nieihann That 
question can only be eetUiul by chemical analyets 
Puyallup, Wash C Wkbtuoaahd 


Aff XAUT APnAXAffOX OF UOXl’l OOVIT 

To the Editor of the B< irsTiKiii AMvalLAS 
Tho change whlih has (ome to tbe ixiopln In refer 
tnee to comets li worthy of notice Seventy ynara 
ago when Encke'a comet made Ita appearance a great 
deal of fear was aronaed I was a young boy, but 
remember very well tho alarm of the iKople It waa 
Indeed very strange and portentous, for It switched 
about from the senitb to the horixon, and waa very 
brilliant Its color varied from a light to a (lory red, 
and Its length was such that It stretched from the 
lonith to the horixon It hovered so long and was so 
conspicuous that all classes, young and old, were 
greatly Impressed About that time the Mlllcrite cx 
citement prevailed, and there were many who looked 
upon tho comet as a sum sign that the world was 
surely coming to su end There have been other 
comets whkh tmpremed the people but tbls exceeded 
all nthora In tho Impression made 
Salem, Mass Stm-iii-n U Pun 


Kvery butterfly collector has had the unpleasant ex 
lierlence that some butterflies, and partlculnrly Uiowi 
of the spwlL-a of Catocala (mourning cloak) will no- 
lice bis appruaih from a distance and fly away In 
timo Tbls observation led Teteiis to think that tbeso 
animals must bate an auditory organ whitli warna 
them of approaching danger by reiwlvlng huudiIs, and 
atcordlngly ho expressed the BUppoaltlnn that two plt- 
llke depnaslous at the first posterior segment of the 
body might bu tirgans of bearing A thorough Investi¬ 
gation of this organ, boaever, hns been made but re¬ 
cently by Prof Dr Deegtnor, the results being pub- 
llshud In Zoologlscbc Jnhrbllcher, Abtellung tOr 
Aiiatomlu, vul 27, No 4 1909 

It Is rather surprising that with a g^>up so fre¬ 
quently collMted (although Indeed investigated, as a 
rule only as to thtlr position within a system) aa tbe 
Noduldr, an organ conld escape obsurvallon which la 
found quite generally lo this group and which la by 
no means mb roscopli, but lan be observed wilhout 
diflicully with tbu naked oyo as a slriklng formation 
on each side of the first abdominal segment Thla 
location probably cxplalna why this organ should have 
been seen by many porsons without arousing Ihu sus¬ 
picion that It could be a scns<' organ, for nnlurally 
enough such organs are Inohed for ihicfly at tho head, 
particularly at the fenb rs, although other i«rts of 
the body may uo tbe seat of spitinc sense organs, 
for Instance, grasshoppers have their organs of hear¬ 
ing at the base of the abdomen, that Is at tho same 
placu whi-re the corresponding organ of tho Nortulds- 
has been disenvered 

When examining thn animal wi sue on each side 
at the linn si-i«rattDg tho cheat (rum the abdomen 
and ni-ar tho points whi re the rear wings ara at- 
tarhed, a deep channel whlih toward the surface Is 
surrounded by several humps The external morph 
ology of this organ varies In details with thn dHTcrent 
spetles of Nuctuldie, with nuinc thn oiiening Is scarce¬ 
ly visible from the nulsldc being (oiiccnled by long 
hairs set close together Thn mhrnsiopb cxamlna 
tlon of a scrlea of set tlona sliows thnt only one of tho 
ridges in the vicinity of the ravlty of the organ, tho 
one nearest the bark, ran Is- considered a "si-nsllory 
ridge," but that this one has Into sonultory culls and 
sensitory hairs and thus givus tho organ thu i hararti r 
of a sensr organ Ti'lens'a supposition, imniloned 
abovn, that tbls Is an audlinry organ may very well 
bo maintained since the structim of the organ an 
swers all the roquiromenin of an organ of hearing 
Blill experimental confirmation of this hypothesis will 
have to be awalind Dr Deegcm r promlaes a further 
report, dealing with this phase of the subject—Pro- 
motheuB 


Approximately 3,748 miles of new main trark were 
butlt In the United Stales during the year 1909 as 
compared with 3,214 miles (or 1908 The I9IIS record 
WBS the smallest since 1897, when 2,109 nilhs were 
hiitll These figures do not Inrludo new si-coiid third 
or fourth track sidings or ulectrlr linos Thi- net In 
crease during the year is shout 16>(, is-r coni, and 
28 per cent loss mileage waa built than In 1907 
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REINFORCED CONCRETE WATER WORKS CONSlfOClIdi^ 

BY FRANK C. PERKINS 

Thp xioniiwnylitR vIhwb nf ilic IndlanapoIlH wattir A rrinfonwd conarate |>ipe line which la <40 tort an I In^aa to wldUi and If toehM daap. Thay an 
workH Hhow an Inten-Btiiin appllratlou of n lnfoM'od In langth. and haa a diameter of M Inohaa, aad a ahall carried on tMAOh I-haama, to ca aed to eonoreto and 
concrete to ihia ciaiw of i oiiHirtn tloii A Krevlty flow 8 Inohea thick, oondneta the raw water to the predpt bolted to the oolafUM- The ntafMced partition wallfl, 
eiippllue the nlnforced i-omretc Alter plant from the tatlon twain The pipe la laid 11 feet below the by- 1 toot thiek, are fOO toet In length. They an nto- 
Inrilanu 8tat» rmtral (’uiial which waa conetruried draullc gradient It la reinforced with M-lnoh twlated toned In both dlreotlona, and meaavn 14 to IT toot 
originally by iIk 8tnii> for iransicortatlon purpoeea, bnt hare apaced 8 Inchea no centera. the ahell of the pipe In height The eaUn alab conn 70,000 agnare tort 
was taken over for water worka strtlce At a dla- being built In throe operatlona. In each doable filter It la boUt monoUthlO, withoot 



I 


an 


view ahewing eoaatrnrtioa of the gnrfiied-arch floor, with the 


lantc of about A mllca above the Intake to the HIU nc 
are liaated the head gatoa and conerete elultw waye 
of thli canal which li carried over Kalla Creek onar 
the filter plant In an o|>en aqitedut t at an elevation of 
aboat 18 feet ahqte the creek 

The chemical houno colutiioa, floora and walla aa well 
at) atalrwaya niid roof nre of reinforced concrete 
throughout The low(.r part of the bulldlDg oontalni 
the lime Mtiiratliig tanka over whkh arc conatriicted 
the Iron aolulluu tanka all uf which are of concrete 
They are ttaod In coonettiun with ihn cuagulallng 
iMulna In the treatment of the raw water during 
aeaaoua of exceaalvv turbidity 

The following Htioiiiit of Iheie works la bmied tipou 
data fiinilahed by the conatruitlng engineer, William 
Ciirtla Mabiw ihe water, which la drawn from tin 
Raw River la clarlAccI by (ongiilatlon In procIpHallon 
baalns, whkh arc provided with baOto walla aiiaced TO 
feet apart, nnd w hlch are reinforced for the prevention 
of cracka A 4 Inch alah of concrete, reinforced with 
twlated roda HiiBic>d 4 feet apart In each dim lion la 
uaed for lining Ihe alnplng i inbanknienlH of oarih 
while the Blab floor, laid In bliaka 8 fct'l square. Is 4 
imbiB In tliliknens 

The wafer Ir ineaaiired In n Venturi iiieler, 4.i liicheB 
In diameter which has a throat diameter of 21 Inchea 
The ineler la built In the raw water cciiidcilt llic ludi 
cwting api«ratciH being located In the laboratory 


In the conalrnc tion of the conduit a lonerate cradle 
10 Inchea wide waa Oral laid to grade In tbla were 
imbedded the lower rode, which were heated and bent 
In the Aeld to thu rciquired ahape, and left long onongh 
to project a foot Into the upper ring On the cradle 
were then plac<>d the aemi-cirealar metal forma, which 
were fastened down by naked tlmbera. The mlxtnre 
of (cmont, In the proportion of 4 ot gTavol, I ot land, 
and 1 of cement, waa poured Into the apace forming 
thu lower half of the pipe The upper halt waa then 
conetroc ted by Inverting the metal famg. The coot 
of the pipe, whli h caiDlalDed abort SOO cubic yarda of 
conerete, waa <l2 4fl per cubic yard 
The pure water riwervolr, with a capacity ot Bit 
million gallons, waa built near Falla Creek, on a gravel 
foundation, at ordinary ground water level The earth 
Blllug Ib 2 feet deep on the cover, the weight of the 
structure Itaetf nvi rbalanetng any upward preaanre 
that may occur The groined arch bottom waa de¬ 
signed to rnalBt the upward thrust of high ground 
water at such tlmca as the reservoir Ib empty, the 
Inverlccd groined arch conatrnetton distributing the 
load nntformly over the bottom. The reinforcement 
cif the iKiltoni conslRts of % Inch twisted bars, apaced 
10 lucbcB on cenlc're In each direction 
The niter c over ’-onstatM of reinforced 8 Inch alaha, 
Biipporled by c-oncrele bearaa, a trifle lewi than 80 feel 
long, and spaced nearly 1 feet on centers. The beama 


any attempt to provide expansion Joints. A cable ti 
way with a span of 4E0 feet was uaed In ' 
tlon A stationary engine and cable waa uaed for pre-_ 
pelling a sbnttle car on a narrow-gage track, over' 
which the conerrte was handled from the miner to the 
nbleway, 80 cubic yards per day being used In cover¬ 
ing 5,000 aquare feet of surface The coat of the Biter 
coven wag $14 66 per enUe yard, sad the ooet of UM 
walle $18.08 

The reinforced concrete eiinednet, 800 feet In length, 
contalna 4,600 cubic yarde ot concrete, wblob cort $8 68 
per cable yard Including the cement, steel, esnd and 
gravel, aa well aa the lumber, forme, labor, and oon- 
crete labor It Is 41 feet wide and has four apans of 80 
feet each with a 10-toot rlao from the springing line 
to the BoflU, and a crown thickness of 18 Inchea for 
each of the four aegmental arches. 

The tonndatlona for the piers, wing walla and abut- 
menta were carried down 18 feet brtow low water, and 
rest upon a bed of sand and gravel The aauedoot 
takes the place ot a wood aqueduct, which waa sup¬ 
ported by steel trnssee on maaonry plan, an of which 
were carried away by a flood which undermined the 
middle pier, the auperatruoture breaking op as the 
Buhetmeture crumbled away 

With regard to the use of concrete for worka of thla 
ebarseter, Ur Mabee, the conatruotlng engineer <if 
theea water worka, makee the toUowlng com menta- 
















MW vm ott« tnm ot 

It Ui Md toiiTMMtlr buidM 
'•al. timtpctttt, ctu» itf • Iw otat thu itoM a» 
kauti Md pltMi iiilttbla MBd ud riTel for tho 
work Jb bud eu M foapd os Um iltoi With prosor 
mporrliloii. OklUad labor la not eisantUl bt tho nanal 
work, morooTor, the art of siixliig and hud* 
llSg eoBerote haa boon m porfootod that maohlsoa do 
swot of the work Ouorota has the additional adraa- 
taco over atone that It map be moldad Into Intrl- 
eaie ahapea. 

To prodoOe oosorote anrfacea ot a latlBfaotorr 
■noottuMaa and wUonnttr, It la neoeaearj that the 
moMa be oaretnlly ud 
proparlr kultt, ud alao 
that the oosorote be of the 
^oper eonabrtener to flow 
isadHp Into tha prepared | 

aarjr to tborooahlr chnrn 
ud keep It In motion In 
the molda uUl the air hu 
bean romored ud ererr 
^ererloe filled with mortar 
JTbparir bandied In thta 
. manner, it wUl not be nec- 
Mabrr to bmeb or plantar 
the work after the re- 
moral of tha forma. Con- 
neta majr be placed la 
modointeljr troealBg weath¬ 
er, prorlded proper preeao- 
tlona are taken to warm 
-the antral or atone and 
■bid, to heat the water 
and to oorer the work 
uatU Initial aet tUoa 
■Iwe. 

The problem of prevent¬ 
ing Hgljr cracks forming In 
concrete la one that haa 
worried many englneeta. Goreied reaerfalr U 

Plain concrete la liable to 
omck where you least ex¬ 
pect It, and It haa become the practice to prorlda for 
tboae rracka by building abort nertlona In alternate 
blucka. However, by the Judldoua Introduction of 
BtMl bora, objectionable contraction cracka can be 
entirely eliminated. 

The water worka engineer or aupertntendent la par- 
tteolarly intereeted In the aubject ot waterproding 
concrete It bao boon ahown that wet concrete la 
more denao and conaequontly more Impervloua thu 
dry concrete ud that concrete becoraee more or leas 
poruua u the quutlty of cement la Increaaed or dl 
mlnlahed A amootbly troweled aurface producaa a 
water-tight film or akin It haa alao been foud that 
alaked lime added to tbe concrete mixture helps to 
make It lev permeable. Tbe limo doee not Injure the 
cement In uy way, nlthongh retarding tbs setting 


Coat Ur, pitch and wphslt mlxtaru applied on eon- 
orots are uaed with more or leas success. A wash 
ooawosad of us ponsd of lye, five pottnds of alum 
and two gallons of water, applied with a brush and 
well rnbbad In, has beu need saoeearfnlly ra gorern 
mut fortiflcntlona. 

A rich oemut morUr plastered over ooncrete makes 
a very good waterproofing medium Proper attention 
to these deUUa will prodnee a water-tight atnictnrs. 
It there la not llkaly to be outractlon cracks, but In 
works ot uy magnitude these are bound to occur 
and they can be beat prorlded against by the Intro- 
duotlu ot steel bars. A rich concrete properly rein 



which, as explained above, oonld be used to bring the 
color ot U UInmInut Into near agreement with day¬ 
light, tboagb reducing Its intensity In doing so Mr 
Ives pressnts some spectropbotnmetrlc curves ut rari 
ens aourcas of light, and a dlagraoi Illustrating the 
amout ud nature of light from the various sources 
which mnst be abaorbed to prodm-e white light He 
also tabulates the ‘‘daylight emrluncy ot a uumbur 
ot artificial lUumlnuta. Tbe method, however. Is of 
practical rather thu of aclenlllli Interest since it 
depends upon the particular wave-length (or wblih 
tbe intensity ii aiaumed to be unity, when plotting thi 
spectrum enrvea. in addition, "selective" sources such 
as the mercury arc lamp 
which yields a spertrnm 
consisting o( Isolated 
bright linea, would work 



VIm mayllght BflieleBey »€ ArUgrlal IllnaelBaala. 

In a recant pnbllcailoa ot the Bureau of Btandards, 
llr H B. Ires enggosta that there Is neod of some 
method of oatiroetlng the resemblance of artlllilal 
lllnmlnuts to daylight, tbat la, ot determining their 
daylight efflclency Aaauming tbat, by tbe extraction 
of certain qaallUea of light In u lllnmlnent Its color 
could bo brought to raoemble tbat ot daylight very 
rloealy, the daylight efflclency of a ■oun‘o might bo 
exprsesed In tbe form (intensity of available white 
llght)/(totaI Intenalty of aonree) Mr Ivea suggests 
two methods of studying this question Tbe llrgt Is 
based upon tbe use of suitable absorbing screens 


regarded se an altcmsilve 
method of duflnlng white 
light efliclenry shk-h Mr 
Ives in this case Icrnm 
“wblta sensation elDi I 
ency" He points oiil that 


od gives rise to mslerlally 
)d slab nafi and the different results (rum 

those arrived at by tbe 
former miitliod The ef 
flrieni y In the raao of the socond method appears to be 
higher Yet the rcenlt gives no Indication of the 
ability of tbe aource to reveal colors of snrroniiding 
objecta, and merely Indhatcs tbe color of a white sur 
(ace Illuminated by the aoorce In (oncluslon, Mr 
Ivra remarks tbat tbe first method Is preferettle from 
tbe practical studpolnt, ud tbo latli r from the purely 
•clentUlc one 

It Is estimated that the Odd Coast and Aahantl 
could supply 60 843 loga of maliogany and i niar pt r 
year It tbo Internal (ommunkstlon were bettir With 
mechanical haulage, such as traction engini-s and 
light tramways, the output could be Increased to sumo 
260 000 logs per annum without depleting tbo natural 
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THL HEAVENS IN MAY 


BY HENRY NORRIS RUSSELL 


J T la aeldom that no much ol Intcreul to 
tho amateur aatmuomcr hapixma In a 
■iDBle month an In the ono which la 
Jnal before uh 

Pint and fominoat, of courae, la tho 
return of Ilalley’e coiiKt to the poal 
lion when- it Ih wen to the beat advan¬ 
tage Karly In the month It la favor 
ably plaeed for nbaervatlon before day 
break, on the IRth It PBBBoa dimetly 
between lu and the aiin, and later it appeara to even 
grealiT advantage In the evening aky 
At the beginning of May the romet la about 74 mill¬ 
ion mllea away, but It approachea ua rapidly, Ita dla- 
tance dimlnlahing tu 41 million mllea on tho 10th, and 
27 million on tho 14tb An It wan about at the limit 
of vlaJbMIty to tho naked eye on April 12th, while atlll 
130 million mllea from ua. It la now a falrlr conaplca 
oiiR object 

Thi planet V(>nuB la fortunately near by and aervoa i 
UH an exeellunt "pointer" 
to tho comet Anyone, 
hoHiver little familiar 
with the hoBVona, can 
eBally And thu latter by ob- 
wirvlng the following dl 
rei tlona 

Chooae a window from 
whiili thu eaatom aky la 
viBiblo clear down to tho 
horlaon RIae about 8'16 
A M and look due eaat 
The Very bright atarllke 
object, low down In tho 
aky, la Venua Tho comot 
la to tho left of thla and a 
little higher up at a dU- 
tance about aa great aa the 
length of tne bowl of the 
Great Dipper It will 
probably be rather fainter 
than the tour atara, form¬ 
ing a great aquare, whhh 
lie above and to tho left 
of Venua, about talro aa 
far away aa tho comet 
Theao dlrcctlona hold 
good from May lat to May 
12th On tho 14th tho 
comot will bo on a level 
with Venua, and a little 
farther to the loft On 
the 16th It will be much 
lower than tho planet and 


be aeen clear of the mom- 
log twilight 

It will be very Intereat' 
Ing to watch the comet 
grow larger and brighter 
night by night aa II comoa 
nearer to ua Ilow long 
Ita tall will bo It U Impoa- 
alble to predict The beat 
time to see thla howoTor, 


the 7th onward, when the 
moon la out of the way 

and the aky dark Tho comet will bo largor and 
brighter, too, at this time than previously 

Been after the head gets too near the ann to be 
aeen, the tall may be observable In the morolnga of 
lh( 17th and 18tb extending upward and to tho right 
from thu uiiHtern horlaon, perhaps broad and fan- 
Mhapod, from tho effects of iirm]>ectlve since tho end 
of It will bn much nearer ns than tho head 

On the evealng of the IRtb or morning of tho 19th 
(acoordbig to the obseirpr'a longitude) the comet 
passes between na and the ann, and the earth will be 
envelopnd In Ita tall It thi latter la long enough 
(over IR million miles) 

If this evening la clear It will be of great Interest 
and Importance to look for Illumination of the aky 
In the early nvening. Just after sunset, the comM's 
tail win be In lhi> east, bnt a taw honrs later It will 
havi iiasaed over toward tbs west. If, aa la some- 
tlmea supposed tho tall Is a hollow cone of light, 
Ihsre will be two limes nt which the sky In general 
U eomparailvfliy brightly illnmlnated asparated by 
an Interval while we are In tho dafker center of the 
tall MeaMhlle, observera on the opposite sido of 
our planet will have (he rare privilege of aeelng the 
Hun through the lonid'H head Only the exlrame 
wvatem portion of the United States la Indudsd In 


this favored region, but as tho romet sntara upon the 
inn's disk at 6 M P If by Padllc atandard Urns aad 
ramalni on It UU 7,88, the tranalt will be vMbla all 
along the coast Tho comet passes almost squarely 
across the center of tho ann from waat to cut 

Psrsdoxlcal aa It may seem. It Is probable that the 
ordinary observer, even with a small teleacope and 
dark glasses, will not be able to detect even the slight- 
oat trace of the comet'e passage With powerful In¬ 
struments the nucluna. If solid, might be seen as a 
dark speik against the sun. If It Is over 60 mllea In 
diameter, but It la Improbable that It la anything 
like BO large, for, aa has already been stated In thsaa 
colnmns, the whole amount of light reileeted from tha 
comet, when remote from the snn, la no more than 
a single mass 30 miles aemas would send na. 

It is possible, too, that the sbaerption of the gases 
composing the onvolopos of the head and the UH 
may be detected by means of the spectroacops, and 
aa we will be looking thnragh tha tall tengthwlaoi 





nearly ir. million mllea of It will be there to exert 
any poeslble effect on the ann'a light Bven so. It will 
not be surprising ts many aatronianen If nothing nn- 
nsBBi la delected. 

Buih negative reanlte will however be sdentUo- 
ally valuable, elnce they will enable na to say that 
tha materials composing the comet do not wesed 
certain llmita of masa or denilty 

Tranalts of comets across tbs sun are Tury rare. 
The most remarkable prerlons Instinoe la tbit of tba 
great comet of 18R2, which, thongb so bright'tbat It 
could be seen close to the snn In broad dgyHffbt wUh 
the naked eye, vanished completely when In froAt of 
the sun's disk, showing that It waa praotleolly per¬ 
fectly transparent 

On the evening of the 19tb we may paybapa already 
see the comet's tall In tha eranlng aky, though Ita 
head will set white tha twilight Is still vary ptmng. 
On tha 80th. howavsr. It will bs Ttaibte tIU abont 
0 p U. on tha 88nd UU lO'tO, an*' mi tbs 86th and 
afterward nnUl after 11 P H. 

On the 81st the eomsUi faeaA wilt b« Oless to the 
alar y Oumlnomm; on tbs 88rtf about 10 dag gbovo 
Procyon, and on tba 8Rth nsar f and C Hydras FoDar 
detalli will be given later 

Thla month Is alto notable ter two total ecUpoea of 


UMaaaoathoiaaBdoftho mooa on the Strd. 
Tha fomer la an Importnat eoUpoe, tha maximum 
duratloB of tho total idiaao boliig over four mlniiteo, 
but oBtortuoaMiy the tiaok of the ahadow Uee almoat 
enUrely In the Bonthem Ocean, only orootlnc the 
eeutham half of Thamaala, so that few etetteiia are 
available ter oboarrara. Aa a partial ecUpse It la Tlal- 
hie throughout Anatralla, New Oulnea, and the aelidi' 
boring lalanda. 

The lunar eclipse of the tSrd Is of more Intereat 
to na. being visible throngfaout the United States, aa- 
oeptlng Alaska. The mooa enten the earth’s penum¬ 
bra at 9'88 aastem standard tlma, and lirst toachsa 
the ebadow at 10 40. At nine mlnutei after mldnlibt 
■he dteappeara In It completely, and does not emerge 
till 1 A. H At the middle of the eollpae, hewavse, 
her eoathem edge la only abont 800 mllea Inside Os 
shadow, BO that It will be oonstderably illnmlnated |g 
sunlight retracted throngh onr atmosphere. At 8 B 
A. If the moao takoi leave of the shadow enUrely, 
and at I 80 of the penn» 
bia. This ecllpae will ba 


on tbe PaolOc coast, as It 
win give them a ohanca 
to photograph Ilaltey’s 
oomet on a dark aky Tke 
comet win have aet fortes 
In the east before totUlty 

With BO mueh else to^ 
gage onr attention, our 
glance at the stars must 
be shorL Tba most promt- 
nent coastellatlona In the 
weat are Qemial and Cants 
Minor, In tha northwest, 
Auriga, duo north, Casalo- 
pete below tbe Pole, Ursa 
Minor sed Draco above, 
and tbe Great Bear almost 
overhead. In the north- 
seat Ijrra la prominent, 
and In tho east Hsrcnlea, 
Corona, and Bolltes. 8eop 
plo la rising In tbe south¬ 
east Due wrath is Virgo 
Aa onr Initial shows, them 
la not tbe slightest reaem 
btanoe In tbe stars to tbe 
figure for which they were 
named 

We may note the bright 
■tar Bpica, a apectroaco- 
plo binary at a great dis¬ 
tance from na. and the 
double star 7 (Bow close 
to Jnpiter) which la now 
sepanhle with a small tel- 
saeope, bnt In 1886; 
hardly be seen donble With 
the largest Instmmente 
then existing The two 
oomponente were then at 
the cteaest point of tbe 
vary eeoeatric oiUt, in 
which they revolve about 
one another In aoina 180 


Mereniy la evening star untO tha 86tli, whan be 
paaeea through Interior oonjiiiution. between na aad 
tbe snn, and becomea a momlag atar He can be beat 
■sen at the beginning of thameath, when he aete more 
than honrs Jalpr than the mm. At thin time be la 
In Taurus batwsaa Aldebaran and the Pteladaa, and 
•bQOU bo OMlf to OM, 

Vtang ta mardlag stay, rlalag a uttto after I A If 
and ooeadlafily condpteBong gn Utnmfih the month 
MAra la evening etar in Oemial, aatUaf Bhent-ie-BO 
F M. In tha middle of tha pumtb, at whiah tbna ha Is 
quite oioaa to tba ilpr s Osmlnonita CabOwn an map) 
Jnpiter la wtfl past agoaft l o n, b|t ft vfa^ moat 
of the nlfibt, raamlBlM in sight tUl nearly 4 A.1I. on 
tbe 1st, and tOI a MtUa batera 8 A. M. on the Slat 
Satnin la monlag star In ijrlea, rlqiag aljpitt an 
hoar earlier than fibs aw la the middte o( the teoath 
aad two honra at IM aW; bnt tt la too tor «a ha paA- 

aplODOua. 

Dranna la la Bagfttailaa, ahdl eofnao to tha martdtoa 
at 4 A.M OB tha ittk, Naptoaa la to Oamtot; eh- 
■ambte moat of tha night <to the Ifith ho U to con- 
lunctlon with Man, being 1 deg. 61 mla. aonth of tha 
totter. Thla may be a good ehahos ter aamtwn wttt 
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- Selentific Americafv 

NATURE. A5 AN INVENTOR 


CIvUiaad Bmn Jitttly prldM hlmMlf apon hU numei^ 
on iDTaBtloiM UMl meobuical dcTloea, but It U poaU 
bl« that Inventon Ja feaeral would boaot len of tbelr 
BoblevomoDta did tber realiM that the patenU la 
wbleh they have eatablUbed tbelr rlcbta are really 
DothlBK more than modem reproduotloni of devlcoa 
wbleh have boon employed by Nature from the bedn- 
Btnc oL time It li a tact that there U learaely an 
Invention of man that boa not Ita prototype In Nature 
Bometlmee tlieae prototypea are of a rongh-and ready 
character Hore often, however, they have been 
brought to the blgbeat pitch ol perfection It U lltUe 
■hort of amealng that primitive man ehould have re¬ 
mained blind, through lo many centniioe, to tho ilg 
nifloanve and value of theeo Inventlona of Nature It 
baa been oald that nlmoet all of man'a achlevemente 
an an Inventor have their prototypea either In tho anl 
mol or vegetable kingdom Ohvloualy, therefore. It 
would be Imponlble to attempt—In the limits of a 
short article—anything approaching a complete cats 
loguo of these coincldencca Vet a few of them may bo 


BY PERCY COLLINS 

selected, almost at random, and they will servo to 
show how. after much labor and thought, man has 
perfected devieea which at the time appeared to him 
to be original, although In reality they were nothing 
more than reproducetlons. 

Aa a drat instance we may take grasping tools--a 
whole tribe of Implements tanging from surghal for¬ 
ceps and angar tongs to gaafltters' pliers and the vast 
plncors by means of which great mssaes of white-hot 
metal are manipulated upon tho giant anvils of onr 
workshops It Is scarcely too much to BfBrm that, 
without such tools as these, art, science and manutac 
ture would long ago have ceased to advaiiio The 
reader needs only to pansn tor a moment to reallso how 
Important a pari la played by these familiar Implc- 
menta In the eetlvUIca of human life, and when man 
kind llrit dlocovered how to make and use suib things 
he must have benefltod Instantly Yet all Ihcse tools 
have tbelr parallels In Nature, and on<‘ U fain lo 
Imagine that some of these prototypes might still sup¬ 
ply useful bints to modem toolmakers Perhapa tho 


most la-rfoct example of the iiowiTriil plnrcr In Nature 
Is tho claw of a crab or a lobsltr TIil piiwor of lha 
crab's claw bi so great that a bite from a large mb 
win Inflict a B<'Vorc Injury It Is p luted that Hshrr 
men who hsvo boi>n feeling for irnbs In the nit sacs 
uf tho rocks at low water have otiaHlonally had ihclr 
band soizod by a largo sini Imen, and bt ing unahlo 
to liberate themselves have boon drowned by tlio re¬ 
turning tide Among other plnccr-tarrylng nnlmals 
are scorpions, while the liisecU) known as earwigs 
tarry a dainty latlr of forii-iis at tht i nd of tht body, 
and employ the lutils tor folding tholr aiiipit and ddl 
rate wings Tbc opimaablo thumb and ftin flngi r ci>o 
stllute, In effnl a moat usofiil iiair of plb rs atlnplaldn 
to many uses and It Is slmiigc lliat man shniild so 
long have overlooked tho Icason In nuthanlcs wlilth 
they teach Shears and srlssors are of t minti t lost ly 
allied In ]irlntl|ilo to grasping iikiIh ytt tlic} havo 
tome to us only with tho advance of tivlllsallon—no 
sBVBgu tribes having the least Idea of them or tholr 
(fonlinHcd on page VU ) 
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CURI05ITIL5 


Sotonttti^Alikwi^ 

OF SCIENCE 


and 


nrcnov bxaout roi muou 

There U nothing very novel In supporting a device 
on s smooth surfeco by menus of a suction cup How- 
ever, the suction support Illustrated lu iho accompany¬ 
ing engraving is provided with a very lagenlons 



method or prodiii Ing an cfllLlent vacuum The photo¬ 
graph HhnwH n Hhavlng mirror secured by means of a 
ball joint Ui the smtloii bracket and the brackot la 
supported on n window |iaiin Ho tightly does the de¬ 
vice adhere to the window that it la issialblc to raise 
Iho window by lifting the hrnckot The bracket can- 
iicl bo pulled off the glaiis without danger of breaking 
the window pane The lino drawing shows a secMimal 
view of the bracket, 
and llluatrates the 
method of produc¬ 
ing the auction The 
bane of the bracket la 
provided with a rub¬ 
ber dlak, tbs center 
of which is aecnred 
to a aquare abaft on 
whith Iho mirror Is 
supported Mounted 
on this shaft and 
tree to turn thsreoa, 
is a sleeve in which 
a spiral groove is 
cut to receive a pin 
projecting from the 
sqosre shaft Tho 
sleeve Is provided 
[ with a pair of bail 
{ knobs by which it 
may bo gripped and 
THl MIIIOB BJUOnr IBOXBB turned, forcing the 
AWAT TO «BOW TEl IVO- shaft outward and 
TIOH OUB thus cupping the 

rubber disk as Indl 
■ sled hy dotted lioes Then* la no posHibllily of leak 
uge ciivpl undi'r the edge nf the disk A bracket thus 
applied will odhtre flriuly for weeks at a time The 
stand may be seiured to any amootb surface and la 
IHirtlcularly ndaptid for a shaving mirror berauso It 
may bt pliued direitly oo the window pane wboro 
the best light for shaving tan be obtained 



TBB out "DinCTA'' LOOOKOTIVE Ag A MOBVKBIfT 

A publli ninniimeiil of Interest In ail who mako a 
study Ilf the evoliitinii nf the niislerii locomotive has 
recently b«s>n sit up In Canterbury, Bugland Fixed 
on a pedestal benealh tin. Norman walls of the bis- 
torli illy Is the old "liivieta engine, wliUh in May, 
lS,in hauled the flrsl (rain on the Canterbury to 
Whltslable Itallway—ihi ploucor Imn rood of the 




aoutb of Britain, The loeomotlve waa built by Oeerga 

Btepbeason. It wQI be obaerved that the eyllndera _ . _ 

and vnlva ehegU are very limllar to thoae on tho oontly dovlMd n very Ample ontter vhtdh BMjr )M 

modem looo m otlve. The cyllnden are 10 inchM In pllad to tho teyonot of tho gon. A baMtof in aAlaii 

dlametor with on lAtncJi stroke The wheela are 4 wlU dtemcnalMr hliBoalf of overythlag en^ kla gW 
feet in dlametor The boUer U 10 feet long 
by 1 feet 4 Inohee In diameter, and the work¬ 
ing prOMure was 40 pounds per sQuare Inch. 

The locomotive la now the propnrty of the 
Corporation of Canterbury It U coated with 
a special preaervative paiat 


TBB TUBKIOn TEAT yiBIT nOXBB VP 
KALLBT't OOBIT 

Tbe large reflecting teleecope illustrated 
herewith Is Intoresllng by reason of tbe tact 
that it waa the Brat Inatrument to pick up 
Halleys comet on iu present visit to our 
circis of the solar system To be sure, the comet wa« 
discovered on pbotographir plates made with other 
telescopee beforo the photographic record mode 
with the refleitor here shown But it was Prof 
Max Wolf who flrst identlfled the comet on a 
photogratih taken with this reflector at the Heldel- 
borg Ubaervatory Tho fllecovery waa made on 
September Ist *20 days before perihelion. The 
Heidelberg rofleclor has a focal length of B18 feet, 
and the diameter of the mirror la M Inoheo. Tbe 




mounting Is thoroughly up-to-date, and la electrically 
controlled. The obeervatlon platform is adjustable 
vertically by means of an electric motor 


A MBIT COBFITITOB OF TBB BOBiB. 

The "xebram” has made Its bow to the publle This 
creature is a new thing In the world, It never having 
existed until a year ago It is tbe hybrid offspring 
of the African xchm and the Texoa donkey There 
are at the government experiment etatlon at 
Hethesda, Md, six young zibraeaes. Their sire Is the 
royal Abyaainlan sebra which King Menellk gave Ur 



ITaaldent Roosevelt The latter tnraed the striped 
creature over to the experiment atetlon, and here the 
idea of developUig a new race of animab wan eon 
oelved. Themi atx young ones are the unelatM. They 
ars regarded os offering great promiso. Oartaln of 
them combine the doctlity. ctrength and utility of tbe 
mother with the mint, ocUvity and beanty of the 
father The yearlinga are already largm than their 
mother They are beautifully bttUt and should be 
adapted u> the many uses to which the domeoUo anl 
mal teput 


and bayonet, and hence the pllen whlcb an nmiatly' 
furalahed for cutting barb wire obstructlou an fror 
quently thrown away, ao that the taly metlMd of get¬ 
ting through an eatanglenMnt when onoountored to 
to hammer the wire with the bayonet and s atima. Not 
only is this procesa slow, but It Is fatal In a f lUn j 
lire rot thla reason the Inventor baa devlaed s out 
ter whlcb may be secured to the bayonet without In¬ 
terfering with the nee of the gun and which wlU 
ernte to oever the wire by a single thrust of tbs weapon. 
As shown In the Illustration, the cutter oonstote of 
two jswi pivoted eccentrically so that whsn extend¬ 
ing forward in their normal position thsy ars ops% 
but when irashed back they close In piperatlonj the 
gun Is Inverted, tbe point of the bsyonet Is rssfeil on 
the wire, and then the gun b thrust forward with the 
bayonet sliding on the wire so os to guide the totter 
between the jaws of the entter As the Jaws sr* 
thrust bock they close upon the wire and ssvsr It 


BSBTaBBIWBAX 01 A IVIXT BBBMBB HAS. 

The range of vblble laye from deep red to violet 
forms a very small part of the eolar spectrum Beyond 
the red, the rays are too long to aibet the retina, but 
we can detect them as heat At the other Md, we have 
the ultra-violet raya which are too short to affect the 
retina, but manifest themselvea on the photographio 
plate lUntgen raya are not fonud In sunlight hut It 
they were, and if our eyes were ao oonstruotod that 
thoy could detect only thoae rays, VtalMe matter about 
us would Me on a very dtffbrent aspect from that to 
which wo are accustomed The accompanying tUun 
tration ahows bow a man would appear Tba man a]^ 
|)eara semitransparent and one can easily moke out 
bb two watches and chain, bb tb clip and tbe bneklas 
of bb suspondera. Tbe metal parts of the bnttons on 
bb coat are also quite evident, and bb rUm may ha 
plainly seen A pickpocket might envy sneh power of 
discernment but be would have dUBculty In conceal¬ 
ing bb plunder If oUera were poeeeeaed of stmltor 
vision 

The pbotogrsph wss taken Instantaneously with a 
Bnooka apparatus, and b reproduced from ■'Arebivou 
of the Rflntgen Hay" Heretofore, it baa required a 
long expoaure to teke a photograph with the Rflntgea 
raya, but recently a aystem baa been devlaed by which 
a very audden and powerful dbohorge b produced 
capable of making an Instantaneous photograph. Thta 
sudden dbebarge b mode by using a fuse In phos 
of the Interrupter of on Induction ooU The fuse b 
melted when tbe proper intenslly of currant ta reached, 
producing a very sndden break of the primary and s 
powerful discharge of tho secondary Bxpoaurw of 
l/DO to 1/12U of a second bars thus been obtained. 




















It IS to make adverlisiiig 

daiins for cars; but to make cars that wiU make good 
the claim* is ht^ 

We ask automobfle buyers to do this: After the 
advertisements have attracted your attention, then in 
feimess to yourselves and aU the manufacturers, comr 
pare the cars point by point That is all we ask. 

Thera are Chalmers dealers in all parte of the United States—more 
than 200 of them. We suggest that you get in touch with the one nearest 
to you at once. Let us send you his name if you do not know him. 

0uilmers “30” $1500 

Judged hf price alone you might as well buy some other 
car as a Chalmers: $1500 is sim^y^ $1500—no niore in one 
bank than in another^ no more in bills than in coin, no more 
in your pocket than m another man's. 

It is only when you begin trving to buy something with 
your money that the sense of value enters your mind. 

Your $1500 is worth more than another man's $1500, if 
at all, only because you are able to buy more with yours than 
he can buy with his. 

We believe that when you buy a Chalmen “30” your 
$1500 becomes worth more than $1500 invested in any other 
car. Careful investigation will convince you of this fact 

Please remember you are not buying a price or an adver¬ 
tisement: you are buying a car, Thereiore examine the car 
on its merits. 

If you investigate thoroughly a Chaliners vrill be your 
Jirst choicef if you are able to get a delivery in your territory. 

• • • 

It is difficult to get more in a car, at any price, than you • 
can get in a Chalmers “Forty” at $2750. The “Forty” has 
all the power one can want, the quality to endure, beautv 
of line and luxurious fini^ Seats for seven if desired. 

Catalofue “R” on request 



(Tialmers Motor Compang 

UcMMsd undsr Ssldsn Patent ^ 

Detroit, Mich., U. S. A. 



"riiriiiiiri “SCy* Touring Car and Roadtiar, $1600 
Pdey Towneaw, $1000 bride Drive Coupe^ $2100 Linoorine, $2750 
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memorial Borne nt the moat lobireat 
iDB of theae take the form of aeod-poda 
aa, for example the atout caaket In 
which Braall nnta are parked In thla 
Inatanre, too, the primitive idea of the 
pnaale—later elaborated by the Chineao, 
aa well aa by other racea of mankind— 
aeema to He dormant, for here we have 
a vaat number of nnta, no cleverly packed 
into their pod or caaket, that If once 
they are taken out It la almoat lmi>oaalble 
for human handa to roatore them to their 
place 

The hinge aa attached to a Ild or door, 
baa been known to man only for centnr- 
lea, yet Nature haa made uae of It liter¬ 
ally for bllllona of yeara. In proof of 
tbla sUteroent, It la only necoaaary to in¬ 
dicate a bivalve abell, anrh aa an oyater 
or a clam We know from goologlatg 
that Buch abella are among the earileat 
Indlcatlona of life upon thla earth with 
wblrh they are acqualuted The rgga of 
many Inaecta, too, open with a very per¬ 
fect little hinge, wblle the little Ild 
which covora the cunningly i-ontrlved 
neat of the trap-door aplder, la alao 
hinged In a moat Ingenlona manner by 
meana of allkcn banda 

Bavage man had no meana of preaerv- 
Ing light for hlmaelf after the netting of 
the ann, and It waa only with the alow 
progreaa of dvllliatlon that ho became 
inaplrcd with the Idea of arllOclal llln- 
rolnatlon Yet thla waa not for want of 
examplea aet by Nature, for many anl- 
mala carry about with them bright llghta 
during the boura of darknoaa. Marine 
organlama. In particular, emit phoapho- 
reacent radiance, while many kinda of 
Inaocta, to which anch namaa aa glow 
worma, Hrefllea or lantem-fllea have been 
applied, are highly lumlnoua. In many 
Inatancea the proclao manner In wblcb 
the light of theae creatnrea la produced 
haa baOad aclantlSc inquiry Btlll, the 
iket remalna that Nature had hey living 
glowlampa agea before man emulated 
her example 

Formerly the amgloal operation known 
aa cupping waa ao conatantly performed 
that aoareely any man aUahiad middle 
aga wHbont undergoing It The object 
In Tiew wad the lettoval et blood from 
aoma deflnlta gpot; the curgetm, by 
■Muna of hla apparatua, calling atmoe- 
pherlo prcMnra to hla aid. Man might 
i<eyy well baeo tavonted thla oparatloa 
aftar axamintng the maMroua nokere 
whleh itnd the long ahna> or teadrlle, 
otanoctopoa. Tha prtnetple Involvad (a 
bkatleai in aaoh enaa. Indeod, many e« 
■an'a meat daiM Inmntiims depand (or 
(heir dOdenoy apon the weight of thel 


Aeroplanes !^Motors 


NOW READY 

THE ANNUAL SWm HOUSE NUMBER 

American Homes and Gardens 

'T^'lE May Number of Amencan Homa and Gardena n devoted to the anall 
1 houae, di buldmg, ila decontnn, and da funnahmg Tina naue conlaxu a vaat 
amount of mfonnatun for the pro^iechve home-bmlder Speoal aitenhoo n 
aven to the mexpenam amaO houae which * the moat numeioudy elected dweUaig m 
Amenca. and the type of home ^t at once exedea the wideat mtereal and offeri the 
ncheal held for auggeatrve helpfidneaa. 

Vanoua depaitmenti conducted by ipeoahata add gready to the value of this 
number and the an haa been to bnng out the charm of the ntnple beautdul thaip which 
contribute to domethc coaifoit and hwoew, aoieiy for the pwpaae of nlvmg the prob¬ 
lem which caafraat the home-owner but which cannot be explamcd without ihe amat- 
tnee of a competent expert. It will tell hxn how to adect the country ute. how to place 
the houae upon d, the atyle of architecture m which the home ihould be dengned. how 
die vanoua room of the home diould be planned, the material of which d may be buill, 
die kmd ef plinnbng fixture! to be uaed, the choice of hangmga for the waOi, doon and 
wmdowi, appropriate furniture for the vanoua rooma of the home, and how to lay out 
the growida aboid the home aa wefl aa to die pianlmg of them Bmidea iheae dwait- 
menia die magazme w31 conlaai a hotl of articlea that muat mevdably atxndale the deare 
for home anprovemeid 

Modnrn Houam from the Atinntk to the 
Mena for GtloninI Furriahiiir 

Home Bu3t Gnrden Senta and Perfolna m ^ 

The F¥th PriM Garden of the American Homea and Gwe 
Garden Compethm 
The Modem Low Priced Automobile 
The Alteratioa of the Colora of Flow^ by CnlliTation 
The Oittof-4loor Liriiiff^^wm 
Sonw Califoniia Bungalows 
Pottery Malchig for the Amateur 

The Siaall Kitchen of Today; Its Planning and Equipment 
The Derelopmenfof the Arto and Crmfin Houae 
Oeeera t iena and Pumiahiaga for ^ Home 

The Um of Cement in the BuBdhig of a Suburban Honae and Garage 

QaidenNotaa 

Plannhig the Small Garden 

Tnae Shrub# bo Avoid in General Plaathag 

Caiinhig and Praicrrlng Pruit 

Hhata for tha Houamrifa 

MkMA 4 iMilPAlWa he., r«bB8keri» Ml ■regiwiy.llewTfrk.ll.TJ 


tho other Another very perfeel exam¬ 
ple of ball-and-aoeket movement la found 
in the ijum of the aea iirehln Flarh nt 
the aplnea with which the ahell of thla 
crenliirH la covered la awollen at the haae 
Into a iui>-llkn form and thla iiip nta 
accornlely upon a little rounded promi 
nenre of the ah( II, which exactly flla Inin 
the cup Jnal aa the ball of the human 
thigh bone flla Into the nretabulnm The 
lega of Inaetla In their nrthulatlnn to 
the body aiipply examplm of the ball-and 
Bockel principle too numeroua to men 
tlon 

The Idea of the flaak or bottle la emi 
nnntly natural —I e it baa played a part 
In the economy of Nature from time Im 
memorial Perhapa the moat remarkable 
examplea arc to be found In the vegi table 
kingdom omong the planle known aa 
gnurda, the aeed vpaaela of which aaaume 
forma calculated to remind the leaat 
Imaginative Individual of antique pot- 

We have already aeon that the theory 
of the common p«m|i might have fnrmu 
laled Itaelf In the mind of man after he 
hud atudled the habile and atruelure of 
Hie oetopiia There la moreover a pro¬ 
totype In Natiin- for that far more eom- 
pMcated devil e known aa the fon-e-piinip 
Thla prototype In thi human heart 
Anatomlala agree lhat It la eonatriiited 
on prlnctplea which an- marvcloualy uje 
liMlate In an Incredibly abort period 
till whole of the blood In the human 
body paaaea to the heart and la driri n 


of Ihe heart pcralata, night aud day, 
throughout the whole life of a man If 
we regard the heart aa th( pmloty|H of 
rnree-pump wrought In melal by the 
handa of mankind we muat atlll he Im 
preHHi-d by Ha Immenaurable aiiperlorlly 
lUi renovation and reiialra an affetted 
while Ihe mcchanlam la In rapid motion 
The alnipleal form of aewlng la that 
whUh Is In vogue among such primitive 
mo a aa the Kakimna anil Kafflra It eon 
alata In boring holea through the matertal 
which la to be lolnol together and puih 
log the thread through them The reader 
will obaerve that the operation la of ao 
rongh-and ready a eheracler that no lo-e- 
dle IH required, and one la almnal tempt¬ 
ed In Imagine lhat mankind might mtii 
ally have copied thla method of aewlng 
from having oboerved Ihe manner In 
whleh the tailor bird eonatriicia Ua neat 
Do thla aa It may, the fad remalna that 
thla bird actually aewa Icavi-a together by 
their ndgea, and makes Its neat within 


l«e KVmfJC AiOKCAN wAm wrMn# to adtorMaara 
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U« niAthod of working n 


n piece of touih graae, or otbei 

flber, iB paaaed A lecond hoi 
and the nataral “thread" 
ibroiigh It, and m on nntll tt 

fonipleted hr a tucking In and adjuat- 


latter are far leaa c 

mer In a word it n 
out fear of contradiction that l 
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1 where the art] 
needlework la concerned The aewn 
n la another of Nature'a own oontrlr 


The arte of aplnnlng and weaving have | 
alao thoir prototjrpoa In Nature The 
Jorlty of neal^bulldlng hirda exhibit a 
more or leaa atrongly marked wearing 
InatlncU Thla Inatlnct la moat atrongly 
developed In the caae of a genua of f 
like birda Indigenoua to the warmer parta 
of Aala and Africa The apln 
of line tbreada ao aa to form thicker 
Btranda and the combination of theaa Into 
wnba, are operatlona characterlatlc of | 
many Inaecta and their alUea Many apl- 
dera, aa everyone knowa, conatruct allken 
weha which they employ aa a meana of 
laptarlng their prey, or of protecting | 
their egg-cluatera from Injury But It la 
among Inaecta of the aub-order ffcbToi cm 
(I e the raotha) that the aplnnlng of allk 
liaa been brought to the hlgheat atate of 
perfection Motha, Indeed, may with Jua-1 
lice be termed the flrat aplnnera—the In 
vontora under the guiding hand of Nature 
of thla Inraluable art Take, for example, 
the cocoon of the well-known Cecropla 
moth—the ateealled American allkworm 
It la entirely conatructed of allk, which 
la aucretad by glanda In the mouth of the 
grub or caterpillar Aa eoon aa the Inaect 
haa become full-fed, and la about to pu¬ 
pate. It aeta about the formation of Ita 
cocoon and laborn nnceaalngly nntll It la 
completed The exact method of con- 
atructlon la ao Intricate that conaldera- 
tiona of apace forbid ua to deacribe It In 
detail Bufflee It to nay that the cater 
pillar flrat conatructa of allken tbreada 
a kind of acaffoldlng, or framework, and 
then—laboring from within—goea to and 
fro about the akeleton atruetnra depenK- 
Ing Ita endlcan allken thread by jneana of 
a flgure of eight movement of Ita head 
In thla way a kind of tent of marveloua 
toiighneaa la built up, wherein the cater¬ 
pillar changea to i obryaalla and paaaea 
aafely through the qnleaoent period of Ita 
cxlatonce, to emerge eventually aa an I 
adult moth 

In paaaing, the reader may be reminded 
that many kinda of caterplllam contrive 
a kind of trap at the month of their co- 
coona Bimllar In principle to tboae made 
by man for the capture of craba, lobntera, 
and ecla Within the neck of the Bm- 
peror Uoth'a cocoon, for example, there 
la a conical arrangement of atont, briatly 
appendagea which form a well-nigh Im¬ 
penetrable barrier agalnat the attache of 
cnemlea which may attempt to force Bn| 
entrance from without Yet owing to. the 
flexibili ty of Iheae appendyea. the W ly-l| 
developed moth can puah Ita way ’ouf of‘* 
the cocoon with perfect eaae It the read 
er haa followed thla deacriptlon carefully, 
he will perceive that the trap of a motb’a 
cocoon la a veritable reveraed counterpart | 
of the familiar lobater-pot—a device whioh 
la employed by flahermen In many parta 
of the world 

The writer la not aware whether Na- 
tnre’B contrivance of a box that cannot 
roll off a ahelf haa ever been put to prac¬ 
tical uae by mankind It la obvioua, 
however, that auch a device might very 
well form the baala of more than one 
valuable Inventlnn The principle may 
be atndled by all thoae who are able to| 
vlalt the rocky ledgea uaed by aeafowl 
eed, by thoaej 
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NOW BEADY 

THE SCIEMTmC MHERWMT 
HANOBOOK OF TRAVEL 
mnts For the Ocean Voyafe 


A» A PtACnCAl CUN Tt LMMN AW PAUS 

mr AUMBT / 

■dWer ed iataaMne Ai 


T lart the Ideal IPtlda, the remit of 20 yean of atudy and 
UBval, ii completad. It Ii endoned by every ■team* 
, and mdtoad company fat Enrape To thorn who ate not 
planning a tnp It b tqu^y Informing Send for UluatiBlad 
circular containing one hundred qucMiona out of 2,S00 thu book will aeawer It b 
mailed free and will «ve tome kind of an idea of the contenle of Ihw unique book, which 
•hoald be in the hanib of all readen of the flanmne Amuicam ai it telb you enclly 


« have wanted to know about a trip abroad a^ the 



Don’t Play wiOi Fire 


A COMMON caution to childroi but alao good 
for grown moi and women. You are playing 
with fire when you insure your property without carefully 
selecting the company which prcMnises to protect you 
against loss. Companies differ just like individuals. Why 
take chances when, at no extra cost, safety can be 
had by ^ply saying to your ageirt when your insurance 
expires, "Get me a poliqr in the Hartford.’* 

The Hartford Fire Insurance Company is the 
best known of all the fire insurance onnpaiiies in America. 
For a century it has promptly paid every loss, the aggre¬ 
gate now amounting to more than $130,000,000. Its 
rqnitation for faimen is unexcelled. Its resources are 
never in dangtf from the hidden rocks of stock qiecula- 
tion, because isverted^ only in the safest securities. One 
huL Led years of life and growth have demmistiated its 
able management and unshaken stability. You are not 
playing with fire when you 


Ask for the Hartford 

Any Agent or Broker Can Got You n Hnitford PoBcy 



STATEMENT JANUARY 1, 1910 

. . $ 2fiOOfiOOM 

. . . 14321,953.11 

. . 23390,70031 

Srapfan for PeHeykpUm, ^713,747311 
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• ghfath »hi>n not actually In ua« la of 
eapKlol Intrreat, for herein we ace tyiil 
flwl th» ahoath or acahbard liy moana of 
wblih mankind protecla the Itoenneaa of 
hla edged toolB and weapon* A atlll 
more ptirfect typo of the hypodomile | 
ayrliige U tho fang of a polaonoua Hiinkt - 
When tlin reptile make* Ita alroke, the 
taav of the tang la driven ngalnai n retwr 
voir with the ri ault that tho liquid polmm 
la driven through the tubular fang and 
forced Into the wound Even In tho inac 
of large anakea, Ihean deadly weapon* 
are aurprlalngly alcnder and delicate, ao 
that the wounda made by them wonid 
be quite Inconalderablo were it not for 
I ho fait that a deadly liquid U Injected— 
eaactly na la the case with tho bypoder 
inlc ayrlngo 

There are many natural device* by 
no ana of whlih plant* and animal* 
Iravi I through the air and mankind la at 
preaont engaged In a cloae atudy of these 


The Price Was the Last 
Thing Fixed 

On none of the ten beautiful models of the Warner 
Auto-Meter was a price ajuaidered when it was first 
designed and built 

We simply set ourselves to build a mechanically 
and artistically perfect instrument of that particular 
type. Then, and not till then, we figured the cost 
and fixed a price as low as possible for the value given. 

That Is why the Warner Aiito-Meter is universally 
recognized os the one absolutely and always depend¬ 
able and satisfactory instrument—“ The Aristocrat of 
Speed Indicators.” No other instrument is consid¬ 
ered in important tests or races. 

Ilefore yon buy a speed indicator be sure to call or 
send for our interesting booklet 

WARNER INSTRUMENT COMPANY 

87S Wheder Avenusk Bdoit, Wia. 
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« (OeneMti fro* page 368 ) 

He. U«4ltamiwsii end indUn Ooeuii. 
Ttt* fenwd, UDDoOi te«7 kM • Tonnded 
mtllM, ud OB oMb lido of tbe head 
thwe la an eleetrio onan capable of clv- 
Ing eleetrio ahooka. The accompanylBg 
Uluatration abowa one of theae flab 
dhaMoted to ahow the aeat of iu electric 


Uoai of the voltaic piM while each U 
aepaiBted from Ita neighbor by a delicate 
membrane, which takea the place of the 






TkeNetD Spring Jirk 


Truss Bridge Bicycle 


yTIPM iVeedBrCoiinters 




the ahudder of the eel turn* on Ite - 
back and Ilea raotlonleee—an easy prey 
to the electric monster 

It wonld be possible to dilate at mnih 
greater length upon the natural proto¬ 
types of human Inventions Elnougli has 
been itenned, however, to show bow fre¬ 
quently roan's thoughts retlcct tbo de¬ 
vices which already eilst In organic na 


this should not be 
many existing hu 
Inen anticliiatcd by 


Inestimable value to mankind at large 
For this roaaon, If for no other, the In 
rulcatlon of Nature study In the minds 
of young people Is highly desirable 


(Coacladed /rota pope m 1 
mads but one stop, at LItrbfleld H( 
started readily 
M and covered 


were flosm In 24 minutes on account of a 
favorable wind Bight thousand people 
are reported to have watched him arrive 
and to have given him a rousing wel 
come. 

Neat to the BMriot Latham race across 
the Bnglbb Channel last July, this cross¬ 
country flight la the greatest achievement 
so far In aviation In tbe light of what 
boa already been accompllsbed It would 
seem that from 800- to 1,000-mlle flights 
without a atop tor fuel are now quite poo- 
alblo of acoompllahment tbe only limit¬ 
ing factor being human enduranee , In , 
both bis attempts at flying from London 
to Uanebester Orahame White was 
obliged to give up on account of tbe 
great strain undergone by him In main¬ 
taining the equtllbriura of bla biplane In 
tbe atraiig and gusty wind When some 
device la provided which will maintain 
equilibrium antomatlcally, the strain ^ 
upon the aviator will be greatly relieved 
and driving an aeroplane will then be 
nu more fatiguing than running on auto- 
mobUt. 

Blooatlve powder la prepared by mls- 
Ing 80 porta of llthopone, M of slne-whlta 
and 40 of manganeaq borate. Pass the 
whote Htrongh a fUte stove. Thla pow- 
dm la a good drier tbr white paipta. j 


Choose an I H C Auio- 
Buggy—M You Want the 
Easiest BltUng 




E easiest riding vehicles on 
* all roads arc I H C Auto- 
Buggics The high wheels pro¬ 
tect occupants from jars when 
going over rocks, clods or 
bumps. The same si7.e clod 
or obstruction of any kind naturally offers more resistance to the low 
than to the high wheel In plain language, tne low wheels must 
jump over—the high wheels roll over That’s one big advantage of 
high wheels It means not only greater comfort but lc!>s isr and jolt 
to the working parts of the tar 'Phat is why the I C H Auto- 

Ueal for Buakieaa or Rfeaaure 

They are the simplest to operate, travel from I to 20 miles an 
hour over hills, through mud, snow, over any roads, front wheels 
are 40 inches high, gear wheels 44 inches. Equipped with roller 
bearings and solid rubber tires, 1] inches wide &lid tires mean 
no punctures, no "blow-out,” no delays, no heavy repairing and 
replacing expense full elliptic springs, 16 inches long and IS 
inches wide, also long wheel base, add to easy nJnig qualities See 
the International local agent, or address us for further information 
concerning this car If you are interested m a light delivery wagon 
ask for information on the International Auto Wagon 

niTEIIUmNAL lAIVESm CtMPANY ffF ANEIICA CUca|« USA 


Howto Make a lOO-mlle WirelessTelegraph Oitflt 
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{•tertar view el tke Basnlflcent weitlaff roOM wUeh b to epedoiiM tlwt It e»Bld cnDteln, liadll}| the New Vork ('Itjr Hell. The rrllliit;, 15(1 leet rIhim tlu- il<Hir, 

weald rlnir the flein>»le by 10 feel. 
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thH Krriiiiil Hint bunuw nf Itn nnrrnw wlUlli U would 
not have uiiffli li lit rigidll) ilii. Forth bridge, 
ulilrli In uf l«Hg Bimn, liming n ruMii nt width to 
length nf 1 to It wherean tin Qiiebcr bridgo would 
hate 8 nillo of only 1 to JO Wh objerind further 
more, to the height of Hie toweni, whleh In tho 
Bnard'e design In to be only JOO feet an against a 
faelglil of Itn feet In Hie bridge which toll at Quebec 
end of 130 feel In the Forth bridge We showed also 
that the effert of low height and narrow width had 
1 m in to unduly liiemoav the weight of the stnietnre 
the Qnrliei bridge requiring the eoormouB average 
weight of HI Ions of Hteel (half of It nickel aleell per 
linear foot oa against a weight of only 10 tona of 
carbon ateel per linear foot In the Forth bridge—an 
Increase out of all imitHirtlon to tbe heavier loading 
of the proposed quebcK* structure 

The value of the Boards derision to Invite outside 
designs depends upon the lingth of time Hut Is 
allowred to bidders for the proiier preparation of plana 
for a structure of this great Importance The Board 
has loJirn about two years to prepare Its own plan, 
and If outalde bidders are to be limited to a few 
mupthB time It Is spare ely likely lu Tiew 6f the heavy 
genaltiee linposecl that ihcij would be prepared to put 
V bids which they must perforcre have thrown to- 
getbor vorr haailly If the cumpotltlon la to be thrown 
open to the dealgnera and bridge builders of the 
T'nited S^Atas and Kurope not only shonld abundance 
of lime be gtren tpf the working up of the necessary 
plan and eattautaL but It would he advisable for the 
Canadian govstwnaot to arrange for the plans, both of 
the Quebec Bfldg*' BOVd »nd of ouUlde tldders, to 
’M- Miibjected to Ul* MTgld of an Independent Bokrd, 
pre tprably letarantjoakl W tjharacter 


gnsL gooion An on batvui. Bnonen 

T ub problem of preserving the natural wealth 
of the country may be attacked from two 
aides, the leglslatlto snd the mechanlcnL 
The operation of the first method may bn 
seen in the admirable raovemeut of the Federal govern 
ment to prevent the ruthless waste of the country s 
natural roiourres which resulu from the Iraprovldont 
niciliods by which they arc gathered from mine. Held, 
and foreat Only iwatirlty will be able to estimate at 
Its full value the rec-ent leglalalion tor the conserva 
Hon of that natural wealth with which the I'nited 
States has bc<‘n so richly endowed 

But after the foalerlng care of the government has 
dune all that It may to conserve by the prevention of 
waste it remains for the c-onaumcr to so utilise the 
raw materials, as to obtain from them the maglmiim 
Binouul of iiHcful output, whether lu the form of power 
or of finished product, with the least possible amount 
of wastage This indcx-d. Is one of the most lm|ior 
rant and attractive objetta of effort lu Ibe great Indus¬ 
trial world To the engineer of high professional In 


KVonomy of iwrfcirnianc-o has been the cniislant 
aim of Iht Industrial engineer, particularly In recent 
years, and from time to time we have recorded 
In thcec pages ccrlaln successive steps some of them 
cpnc h making In their Importance lu this constant on 
deavcir to bring working Hlllc.l«iniy into closer approx! 
niBlIon Id theoretical cfllciamy What we have said 
applies with particular force In I he Held of steam en 
ginccring lu which It may be said that at the lost 
Hiialyals the object of all Iniprovementa Is to lessen Hie 
ccmsiimpHon of fuel for a giteii anioiinl of work Fuel 
ccunomy, moreover apart from Its direct connection 
with the profit and toss account of aiiv Industrial enter 
prise lias a most Imtsirlaiit bearing iiimn the qiics 
Hon of (he c-onscrialltin cf nnliiral rcsoiiivcn The 
worlds (osl HiipplicB an* by no uic‘atia uollinited Tlie 


Is made In Ihc average amount of fuel which miisl be 
liiirncd lo secure n given nmciiiiil of work mi'sns thut 
the life of our coal and oil flnids is prolonged to ex 
acily that ixtcnl 

At the present time there are two Imiwirtaiit develop 
ments which promise to give economical ruaulta whose 
value It would be dllllcult lo overeatlmate In bolh 
roses they have to do with the tranaiiortatloii of freight 
111 bulk, the one relailng to the engines of alow siieed 
cargo beats Ihc other In ihc motive imwer of those 
huge freight trains which are so thararlerlstlc of 
American railroads 

The roductlon In Hin cost of transporting water 
iKirne freight has bc>eo niaclu imeslblo, or sexin will be 
by tho Buccesafnl appllcailcm of mechanical rediictlnn 
gear to cargo shlinc of mode rate speed—a prob1c>ui to 
which some of the eblosi engliieers and the most re¬ 
nowned manufacliirlng Hrms In the world are now dc 
voting close attention MacFarland and MeAlpIne, and 
Wewtinghouse, In this country, aud the Hon ('harlea 
Poraona In Bnglaiid have Independently jiroduced a 
gear which will enable slow and moderate-speed steam 
ships to utilize the highly economical fast running 
steam turbine for drlvliig slow-speod proiM>1lpra with a 
loss of elllclency In the transmlBsion gear of only two 
Iter cent Parenns lias gone ao far as to test the new 
inslallstlon against Ihc old reciprocating engines, In 
a cargo ship of 4&00 tons dlajiloccmcnt, and he has 
proved III a series of comparative testa that the cargo 
■hip of the future can be driven at presepl apseds with 
a saving In the coal bill of from IT to £0 per renl 
Now alnrc about two thirds of the world's ablpplog are 
made up of freight steamers. It can be seen that when 
■ome fbrm of this system has been generally applied, 
os It undoubtedly will be, there will be a great aggro 
gate reduction In the conaumptlon of fuel by the 
world's merchant marine For fuller Information re¬ 
garding this epoch making device, reference is made to 
articles imblUhed In the BnasTtne AMrsiiAf of FVb- 
niary tSth and April 23rd of this year 

Rqually Important are the economlsa In the tiano- 
portatlon of railroad freight which are now rendered 
passible by the perfection of appHancog fW the uaa of 
superheated ateom Altbonfh the application of ■UI)e^ 
heat has been prirfleed (or sevefal yean In Unrope, 
It Is of comparatively recent iotrodoetlOn In |bls conn 
try, but although our engineers tmTh bega a IHtle late 
In taking hold of tbs problem, they haw doae Ouch 
good work that on one o( enr leading dfegten roads, 
the Atchison Topeka and Santa Fe, nporheated etcam 
Is being ueed oa a aniober of tho la'rirot fre^Ait on- 
glnee with conaplenoti* lacoow In g serlea of tegU 
with two Identical cottpoaad freight Aginee running 
over the oame etretob of road aader Ideoilcar eondl 
tloni, one a 4-cyt1ad«r eompoiiitd Ming oatoratod 
steam, and the other a iliiiJJar 4-ey)lader eoaipoaad 
with a (uperhegter «f the type added, theimir-, 
heater engtoe obowoil a d e CT o a aa la, cBgl. wwaadjp^ 


of IB C per cent for wniUat hgrd working on heavy 
mountain grads; It gave an average of 11 • per com, 
more dry steam per pennd of cool than the non^uperc- 
heater engine, and the boiler and Ilf occeeaorlea 
proved to have a total higher cdBLlenoy of 13 3 per 
c-eat Theae figures were obtained by H MacFarland, 
the engineer of teits of tho railroad who explains the 
remarkable iNonomtea secured by the faou Flrai, 
that auporheated steam of high temperaturee bebavea 
iiomewhat like a gaa. It being possible to extract a can- 
slderable aioonnt of heat bcifci-o any condensation 
takes place, secondly, that tor the aame cut-off In the 
-•yllnder, tho weight of steam required la leas with 
superheated than mturated steam of the same pres* 
sure, and thirdly, that, as compared with oaturated 
steam superheated steam boa greatly reduced thermo- 
conductivity, and the amount of heal absorbed by the 
cylinder walla la only a fraction of what It would be 
were the steam aaluratod The details of this aystom 
of superheating aa applied to locomotlvoi of the Mallet 
l>l>e will be found In an Illustrated article published 
In our Issue of January 3Bth of <h« present year 
Important os are tba economlea that have been made 
ixialbhi In the broad field of iraiiaportotlon, they are 
exceeded In the even larger field of stationary yiginwr 
Ing ropresented by Ihe huge light and power plabta 
for municipal and manufacturing service where tho 
uHlIiatlon nf the exhaust steam In low-prsaaure tur 
blnea has made possible economies of from 30 to lOo 
per cent—this last result having boen attained at the 
large station which fiirnlthea power for the Nc>w \ark. 
subway 

DOM Basiim SUIT ni ihb fdu itate? 

T HB French scientist O Le Bon doubts whether 
metallic radium exists In fart, we are otilj 
acquainted with the salts of the supposed 
metal such ae the chloride or bromide and 
the probability of lie existence la deduced only from 
the presence of some rays of the apecirum and an 
atomic weight which Is somewhat tboorcttcal seeing 
that It has varied according to the observers M. 

Le Bon has been of the iiplnlon for eight years past 
that the exlateoc'c of radium Is doubtful He conald 
irs that ihe piciiMitles of the supposed metal might 
be due to inrlaln unknown coDiMnatlons anslugoua to 
the eqiislly ntiknowii c ninblnalluns wlilrh giro phciK 
phoreoceme lo some of Ihu aulphldes It la observed 
In tort that a pure sulphide Is nevur phuspliort>sceni 
but when mixed with some trsews of different ItodU's 
It becomes brilliantly pbospbornsrent This point has 
bi-en (llarusaed In various papers presented to the f 
Academle des Bcleotna He had occasion to mentloa 
his views sboul radium to the late Frof Molaaan, snd 
this well known chemist had In fail come to the same* 
loncliwlon, having the Idea of ■eparallug radium from 
Its lomicoimds Death overtook him before ho could 
rarry out these reacarchea A tenth of a grannie of 
substance would be needed by a good rhemlat, hut 
probably several operations would he required in addi¬ 
tion An expense of glOOOO would be Incurred M 
Ta-Hop thinks Hial from chloride of radium w« would 
extract simply barium and nothing more , The ex- 
jierlmeiit, wven through transforming a body worth 
120 000 a gramme Into a comparatively worthleaa 
metal would bo of great Interest, for It would prove 
lhat radloaciivlty which gives out considerable forte 
tan be produced by certain combinations 

M Ororges Claude of Karla brings out the fallow¬ 
ing points regarding the future usm of oxygen, ler 
Ing that this latter la now being prodneed on a com¬ 
mercial scale from liquid olr lie shows lhat oxygen 
ran IncToaae by 40 per tu>nt the yield of the reactions 
which serve as the base of the fixation of nltrogon by 
the electrlc arc, and it ean Improve the imauMcture of 
oione by nearly SOo per cenL Buth results promise 
to be of great Intareat In many of the IndnatriM The 
Belgian firm of Ongree Morlhaye hni rerently erderad 
from the Paris Liquid Air Company thrm am>arntua 
lor producing oxyg e n , and- thsts oaeh hare a yield of 
200 cubic yarda of pure oxygen per bonr Buck appar¬ 
atus vslH be used for experiments In Wort funtoew 
working, to observe toe fctlim of n oenoMorakls pro¬ 
portion of oxygon «lxsd with the 'ali£ which la sent 
Into the bloat faMnoao. As to the urtea of oxygon, 
although this may be oonparatlrely' high ' 

consider only aman fioantlUsa, tho reonlt changos when 
we come to Ming oxygen nppurntna at thO p ^ asent 
kind and we rany oodnt npon; a piioa of Odd oou par 
cubic yard with bppaidtM of a Inns ontpvt each m wo 
montlon Hovevar, oven largor ApptfA^nh ogn h« bnttt' 
In which no leas thu l.OOfi onMd yards of fllM 
hour can bo prodUMd, workthl oA n pfeiMifo of' td 
atmospbare* and tnnIMdng 1J niUft ygtdfi PM 
power hour. In ndph MM ^ pylc* pm 
will Ml u Ipw nf «.« Mpt By Mint hlrdMIlId point < 
the coot of prpdaadMk^ ho JiUq; tnererei ' ' 
pinata of thoproMai^ hs'of (|®Mt p4^ 




iriWiii wrtlmat* d Mmuntlctl itmUitlei'tDr 
’ 1»W *• Ulit <l*rm*n7 will tav« fenrUM 

‘4lrt|fble« !)▼« aeropiMtM; B^nincn. Mv«n dlrlilUM 
nd twentT-ntM aeroplUM; IUU 7 , tbrm dlrlglblm tqd 
aerapUiiii*. Rmsla, tbrw dirigible* and alx aero- 
l^aei and England, two maeblnee of eai h kind 
’ n* aotlTlty In railroad conatmcUun In (be North 
woat la anawerabla for the rmiatrnetlon at aeveral Ini 
liortant bridge* aeroa* the larger rlvnre A notable In 
atanre of thU I* the Colombia River bridge on the 
North Coaat Rallwar In Waahlngton the permanent 
aob-atructnrc of which will mnelst ol twelve plem 
carrying a •uperatructnre made np of nice Ho»c trn** 
apana, and a draw ipan across the main channel 


A loading southern Journal speaka words of wisdom 
« hen It say* that the pulli y of navy yard construction 
of battleships should be adhered to, even If It 
cost* a trifle more than building In private yards 
Keeping our loading navy yards busy with warship eon 
stmctlon nut only serves as a stimulus to private rou 
tractors, but It has the Important effect of malntaliiliig 
the navy yard forces Intact, with a large body of 
akllled workmen ready at all tlmts to underiaku 
cmergoiic} work 

Tha loss of the Atlantic transport liner “Mlnnte 
haha' upon the much^dreaded rocks at the western 
end of the Bcllly Islands reminds us again that In 
spite of the additional aafoguards which have been 
Introduced of late years In trans-AUsntlc navigation 
the perils of tho sea are still Insistent The grost 
success of the submarine bell on our Atlantic const 
auggeats that this device might be used to very kihhI 
effect at tho more dangerous points at the approaches 
ti< the British Isles 

Nobody eerluusly disputes I he advantages of the 
■ Paj-UM vou-enter" rar Not the least among these Is 
tho rvdui tlou wblih It has made nl least on cerlulii 
lines, In the number of atildHiils Hlallslhs (ompllod 
by the rhlcago I'lty Railway show that the complete 
Jntmduillon uf this style of isr on all trunk lines 
has resulted In a detresju' of sec Idents of about thirty- 
two per cent, as lampared with Ihc number occurrlug 
during equal ptrlods of scrvlio with th< old stylo of 
cars whUh It replaced 

Tha boUdlng of rsllroads through mouiiialnous enun 
try otiaslonally necessitates some daring bridge con 
structlon A retent Instanct of this Is the Assopus vis 
duct which forms iiart of a new lint extending by way 
of Domlrll to the Turkish frontier The structure 
which Is 600 feet long and spans a gorge tSO feet deep 
serves to connett two tunnels whhh o|Mn from olth) r 
side of Ihe gorge The superstructure which Is very 
grateful 111 design consists of latticed trusses carried 
upon two hinged arthes The bridge Is on a grade 
of about two per cent and tho line Is laid on a curve 
of four degrees 

Saoant lasts at Sandy Hook of the resisting power 
of reinforced concrete as a defense against high imw 
ered projectiles confirm the calculations of the pene¬ 
trating iKiwer of Ihe twelve-inch gun It U staled that 
n concrete wall twenty feet thick heavily reinforced 
with steel beams, was pierced by a twelve-inch projec 
tile flred at high velcu lly We understand that a simi¬ 
lar attack Is to be made with the new fourteen Inch 
gun The blow delivered was sufflclciil to peuetrate 
twenty two Inches of armor plate and the reinforced 
concrete withstood the attack so well that It will prob¬ 
ably be used In the construction of the new coast de¬ 
fense tortlflcatlons In the Philippines 

n# alaotrio operation of trains through ihe Saint 
Clair tunnel Is showing the same economics as c-oni 
pared with nleam operation, a* have been obtained 
In similar Installations olsewherc According to the 
Risrtric Rallwsy Joumsl tbe cost of c-onl for one 
year under elec trie operation was only tblrty nine per 
cent of that for tha Inst year of steam operation The 
totnl service charges were but sixty per cent ef those 
for steam, and tbe sum of service and fixed charges 
was 84 1; per cent; whioh represents the operating econ¬ 
omy of tbe new over the old eervlco The cost of 
maintenance and repairs for the electric system la 
flftydlve per cent of that of ateam during the same 
period 


OoBNdmuU Istarast has been aroused by the launch 
of tbe new torpedodyoat deatroyer' “Paulding" at the 
Bath Iron Works She win be tbe first deetroyer In our 
nary designed for tbe exclusive use of oil fuel Bxeept 
for this, she In practically a slater veseel to Uie “Fins. 

and tbe “Retd," and like them abe will be driven 
V turWnaa. and muat make a ipeed of 39^ knots on 
a Knar hours' run at sea. It la wall here h> correct ihe 
■tatemant arfalch recently went the round of the prosa, 
that the "noiiBr” made 86 knoU reoontly tn the OtOf 
of Itesioo. As a matter of fact, her apeed on that 
aocagton wag between 86 and 81 knou. Her bwt apeed 
ava gHfta on bar aceeptanew tiiala, whan aha ataamad 
atiAbTaraiaspaadot38‘fiiknoti. The fastaat dagtmr 
an are the oil burners of the Brttleh navy, whldi mado 
OB trial batwaiB M and 16 knota. 


■wmiiuill' AUJPItBR 

y i ELECTBICITY. 

Kodeetar, M>T,, a good syitem of electric light 
and telephone wiring la In uaa, whereby unsightly pole 
Ilnea on the atroeta are done away witb The system Is 
applicable chiefly to the residential dlstiicts. The lines 
are placed In underground conduits In the strcflts but 
Instead of making connoctiona with ibe houses directly 
from the underground condnlts, a pule line Is erected 
In tbe back yards of each block nnd this tiole line is 
(onnoctod to the conduiU by an undergruund brauch 
at oach side street This obvlntcs the iicct'HsIly of 
having n ninnholo In front of eaih hoiisi 

An appUoatto n wo* recently made for a iiernill In 
lay conduits along the new Halllmnrc and Wllming 
ton rnid Thene are 10 form part of an undergruund 
trunk system connecting Doaton Now York Phlladol 
phla, Baltimore and Washington, In whidi the Amtrl 
inn Telephone and Telegraph Piimpany will run Its 
lines The ciindnlta will be laid Just below frosi line, 
nnd wilt I nntaln a hundred wires wHIi h can bo lapiiod 
at any imliil It la stated that tho system will servi 
as an auxiliary fur tho overlic-ad wins whhh is in 
slonally are put out of order by severe storms It Is 
exiieoled that after the Itnr oonneetlng Hoslon and 
Washington Is lonipleted, the system will be ixtiudod 
West and South 

fltorags battsry lotiimotlves an being used in i.ir- 
lain mliioa at Otniinny Thiwo lotoniotlvis art cun 
sldered less doiigoroua than the ordinary < le< irli lis le 
motive fur tbe r>ason that no wiring Is iieiessnry lit 
the mines and tiny ran bt linasid luiiiplen I; lo pre¬ 
vent Ignition of gases by moans of n (baine spurk Tin 
lotomotlvob are onib provided with two Sils of bat 
tirics one of whUh Is Iteliig iliargid wlilli tin uihtr 
Is oporatlng the loiomollvo Tho batlirlis nn si Idnm 
more than two thirds disihargid so that tin n iharg 
Ing takes but a short time In om lypi «f liwomotlve 
of twenty horse-iHiwer the balUries mninln ninety 
cell* each wllh a capniltv of 71 amperi hours The 
storage battery loioiuotlvi s rnngi from x to 32 horse 

Whenever a table mossagi Is si til lo nn Inland ilty, 
It 1* ntcessary lo tronaiilbi tin nnssngi fiom th< 
(able receiver and re-transinll It liv hand over the land 
llnoa to It* point of doBlInatlnn llerilofore It has 
bi-on Imitoaslble In send a nnssagi dlmtlv tn the 
Inland city by nuans of lelay louucitlnn with tin 
overland wirts for llie nosuii that tin labli signals 
are uf too Amtuallug a ihnratlir and loo siiislllvi tn 
oiicrau an ordinary telegraph nlay Ittionily n 
system has Imui divised whlili luunilsis lo ninki 
tllreet tonueetlon between the table nnd telegraph sys 
teniri (omniert tally praeiltahle A very aensitive relay 
Is used and the eharaeter of the algnnl Is < hanged 
so as to obviate thi usual fluetuattons By means of 
this new system a cable message was ntmlly sunt 
from rsnso Nova Seotla to Vow York a dlstanto 
ol 800 mile* and htre relayed to (’hit ago 

Tha Installation of a eomplete tilephone system for 
the stage of the New Theuler In this clly illustrates 
not only the variety of uses to which Ihe teleplitine Is 
put but also the vaslness and roropicxity of Iht up-to- 
date stage The stage telephone aysteni has nine stu 
tlont on th# stage and twenty flve flour stations with 
two swilthwrds or eentml stations Through these 
centrals Inlcr-eouiniunh atlon with the other siiitloiis 
may be had From one of thcoe central siutlDiis thi 
technical dins tor vonlrnls the operations of tli< Rtng> 
hands, while the other hoard Is the stage maniigcrs 
HlBlIon The regulor alalloiis are plated In the prunipl 
ers Iwnth the electrician's booth the stage galhrlis 
and one la located near the orchestra Itadi r Calls are 
made by operating push buttona from either of tbn 
rentral station* and they serve to flash s bulla-iyt 
signal or to operate a botxer, de|H-ndlug uyion which 
of two buttona Is pressed The theater I* also equipped 
with a telephone system used for larrlagu tails 

Ths Psnuylvanla’t tanasl and terminal signal In 
stollailon Is the largest single Installation of 11* kind 
ever oude In this country While most people realixn 
that signals play on ImporUnt pari In protecting train 
movemenu especially where trnlBc Is congested, tho 
Investment mode In these devices la far l>eyond the 
general underatondlng Development In ilinaltng In 
recent years has been tremendous and has prix-eeded 
chiefly along electrical lines Complete signaling and 
Interlocking of n double or four track road requires a 
large amount of elertriial apparatiw and the Inlrudui 
tion of tleilrltal propulsion tomplleatea the situation 
We are Informed by tbe kerlte Innn'atnd Wire nnd 
Cable Cempanv, who nuiiplled the wire nnd table for 
the Pennsylvania Terminal that freqnenlly Ihe cn«l of 
eleclrlenl wires and cables Is from 20 to 3n per cent 
of tbn entire teal of the IniUllotton Not onlv from 
tbe nUndpoInt of safety, bnl from that of reliability 
and punrtuollly of train service It la nocestary that 
tho wire* nnd rnblo* controlling the Intricate appnr- 
atn nbould be the bMt Mlllloni of feet ef wire and 
rolil* conductor* arc being used in thli Initallitlon 


‘ Sendee. 

PnA W. W. O.mpBIll, director of the LlcAj|||lerv 
•tery, has telegraphed'^to Harvard College oiS^tdry 
that the bright sodium IJ Hue has Ireen |i||at^|ii||^6il 
In the Hpwlrum of Halleys kimui by Wrlglif^ . 

PtoL Ohorlu Chandler was liuiiun il In ,\pw yertAJty 
meently on hla retlremeut In his 74ili >< ai ffoufu^o 
servlix* A baiiquct was tendcicd him iil tlx Maldorf 
Aaluria hotel The banquet whh utimdul l» iiinnv of 
Sew Yorks moat dlsllngnlsheil wlfiitlHtH 

Oommsndar Peary’s arrival In hngliinrl was nttumli'd 
wllh much lereinony A regiment of repurtprs met 
him nt Plymouth Members of Hu UoyHl (itogruiihl 
rnl aocli.ly as will as tho I ondoii Navel AtlmlK 
wplinmed him to l,ondon Wllh Comnmnrtpr Peary 
Is I apt Bartlett, who annmimnled him to Hip pole 
A siieelal gold medal was preHented to ('uiiimandor 
leary by Ihe Roval Cengruiihlial 8 o<IpI> and a r»i>- 
llia In silver tn ('b|iI Bartlett 

A letter datiil Mav Isl 1910 has b<iii roilvd at 
Harvard Utisirvalory from Prof U W Muieliuuis ot 
Drake liilvirslly siailiig llinl This mnniing at 4 
oilmk Halil y s cornel had a elinrl bright tall projec I 
ing toward Hie gun Two briglil ravs biirdi n d Ibe 
outer iiurt of HiIh ecitor foriuliig uii nngli ullli Ihi on 
n lug of ahoiil kh degrees The Kiiulh jirociding one 
was iiiuili the brlghti r Tbe nut lens was surrouiidid 
on Hu suii sidi with dlstlmt in bilious sheuHm 
Siiiytb's observation of Otolsr IHh IS.r, wiih vividly 
riiallid A pliulogmiib of II minutes exposure slinwi d 
a tall Ilf ovir J iligriig In biigth' 

Tha lowest HtiiiiMiibi rli li iiipv raturi 1 v 1 r observed, 
- 6X deg ( I —liM dig K 1 was niiirdid on Juniory 
tr.tb isxri at WerihoJunsk In Kagli ni vtlhcrla u little 
north of the An lb (’Inle No lowir li iiiperniiire than 
tills Una binn f iperleneed bv Hiiv All lb or AntanHc 
expedition A tempi rallire of 'lOdigf 1—712 dig 
K) WHH Olwerved III 1X70 nt 8’b d(greis iiorlli lull- 
Inde nnd I hi lowest tinipi ratlin observ id b> Naiiseu, 
at X) degrees norIb luHtudi was —el deg (' ( 014 

deg Kl Till HKMi'rllon of Dr look who ilalms lo 
havi obgervid a It iii|i< raliin of -04 deg (' (—SI2 
dig FI at 74 degriiH iiorlli latitude In February 

The United Btetag Weather Bureau has isaued tn 
Htriiitlons lo all its ri giilar hIhHoiih iailing for obgerva 
IlniiH on Hu 17lh ivth and I'ltli of May of anv optbal, 
ibitrbul nr utliei pin nnmi na Hint mav Is oiiaaloned 
by the iiasMigi of Hu lurtb lliroiigli Hu lall uf Malbya 
loiiipt I'p lo dull Ihi (b vi Inimu til nf Hie lall has tsa'D 
dlgnivpiilniliiglv slow and II miiv tint exti iid so far as 
Hu (ailb on Ihe datn nf IrHiisIl should It do ho huw- 
ivir It iHii harillv fall lo make Its prisnue manireat 
by dlstiirhami s In ilu Htmiisplii ri n eognlxable by the 
Irntni-d olsu rvi r If not by the Igymun Sui li jiliv- 
nomeiin as mark thi ocinrreme of an nbnnniial amount 
of dust In the Bimnapbere —e g red aiuiMels Blglio|i a 
ring and Ihe glngiilar not Hliiniliiniis i liiuds Hist 
were fTenticnlly observed after Hie eruption of Krnka- 
li« an isiieilnlly lo be looked tor 

A monograph laurliig the lltli 'Quality nf Surfaio 
Waters lu Hu I'niteil States’ has been Isaued by Ihit 
I lilted Sisli-s (leolegliHl Hiirvey The volume wlilili 
is Ihe work nf H H Dole roiitaliiH the results nf 
ever 7 001) mini ral iinalyseH nf water from the iirliii 1- 
pal rivers of Hie Inllid hlatis ibhI of the Hm ky 
MouiiLhIdh DbIIv saiiiiilrs of walir from nearly 200 
HlHlIiiiiH were eolliiled for a yiBi, iiiillid lu Iota of 
len iniiMiiillve guinples from Hu saiiii gin am and 
Hinllon iiiid the inmimglHon siihjeited to analysis 
The analvsis giving ns thi y do tht average com- 
liualtlon from day to day and Infoimatlnn regarding 
(hailge of wBlir li vel wlienver nvallabb form the 
moat lomplitc collertlon of data ngarilliig Hu quality 
of Amerban rivers that has ever been publlslied They 
arc nn ihla acrount partbularlv valuable to roanagera 
of liiduatrlnl plants and water works 

Onrlag tha jiast winter Prof Hirgisill of Siras- 
hurg presldinl nf the liileriiatiunal Committee on 
Hileulllli AironauHis larrlid out n Si rles of dally 
mcteorologleal nlwervalloiui wllh sounding halloona 
over the Atlantli Ocean In Hie region between Tenerltte 
and Ihe West Indies The average altitude attained 
was luOni) meters and the nitxlnium I < non metirs 
whlih Is the rcsord for siiih obsirvatlons al sea The 
lowest trmiurature yil nunsured ovir tho sea was also 
attained vix 90deg ( 104 deg F I ruirlng Deeeiii 

her a strong Iradi wind averagt 14 iiu lent per serond, 
blew over Ihi AHanlli up lo an average allltude of 
(iOOU meleis Imiuedlatelv nbovi this then waa an 
unuBiially strong antitrade whlih had at an altitude 
of 8 MOO till II rs a vriorltv nf 90 to 10 nieteni (ter aerond 
The laller wind miisl havi carried an enormouH vol 
umc of warm sir from Ihe trnulrg lo Kiiroiie and 
the unwonted strength of this current may have had 
aomcfhing to do with the abnormally mild winter Hmi 
haa prevailed over that lontlnent The Isothermal 
layer wo* rearhed Bt an altitude of 16 000 meiers, I e, 
4 000 to 6 000 meter* -higher than It oceiirs, on an 
average, over Europe 
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The Porhydrometer—An Appikratus for Weighing Ship Giifgd^ 

BV THt ENGUSH CORRESPONDENT Of THE SaENTlRC AMERICAN 


An InB^nloiia apparatus has been purfeelcd by an 
Italian unglDeer, Blgnor Kiulllo de Lorenil, the tunc- 
tion of which Is to Indicate autoniatkally the weight of 
a ships cargo This devko, which Is called the "Por- 
hydromeler, Is of simple conetructlon and operation, 
and worka with remarkable accuracy—the results be¬ 
ing within 0 001 i>cr (tilt Moreover, It Is easy of In 
atallatloii sej that vchbcIh aln-ady In service ran be 
equipped Ibcrtwlth aa nacllly as those In course of 
construe lion 

The Qpemtion of tho luHtruroint Is based upon the 
principle that a body floating In a liquid no matter 
what IlH dc nsity may be displaces a quantity of that 
liquid (xaitiv equal to Its own weight The apparatus 
comprises merely a float or "aerometer” placed In a 
chamber IllUd with water, which Is In commuukatlon 
with the oiilHldi of Ihe ship Consequently, aa the vea- 
ael sinks dec is-r Into the water while being loaded nr 
vice' viriin when the freight la being discharged, the 
level of Mm water In Mil float cliainbcr must rise or fall 
in cnlncldenie with Mu leicl of Ihe surrounding liquid 
outside Till' float Itself Is'lng fill'd It becomos more 


The Btromeler Is coiinei ted and balanced by levers 
so that by the siljustmcnt of llii' balancing weights the 
volume of water dlaplacvd hy the aerometer at any 
particular draught la ac'ciirali'ly gaged Ihe alteration 
In apparent weight being read on the wi'lghing machine 
or recording instrument and therefrom llio weight of 
any cargo taken on board or discharged Is unslly deter 
mined 

The principle of the apparatus may be more com- 
prehenshely ruallzed by reference' to the Explanatory 
Illustration which shows the midship section of a 
Teasel with the imrhydrometer In pnslllon The float 
chamber A Is placed tcrtlcally over tho longliudinal 
and transverse center of the ship and extends from a 
point 1% to 2 feet below Ihe line of flotation when the 
vessel Ik empty to a convenient height obove the load 
line This ihambor Is connected In the surrounding 
liquid by means of a smaller pl|ie B to a vshe on the 
■kin of the vessel, or to some other convenient sea 
water connection a spec lal tube being unnecessary so 
long RS an unlnterruptc'd flow of water to the float 
chamber can be seeiired so that the water level within 
may be exactly as that outside the ship In the large 
float chamtscr A Is Immersed the 
aerometer C Iteing euspended from, 
and balaneed by a horlxontal lever 
0 having Its fukrum at K the 
other end being eunnected to a 
Bteelyard weighing machine at F 
Tho aerometer la generally made 
heavier than Ita dlBplaremeni, but 
this Is Immaterial since it la In a 
condition of cajulllbrlum The float 
extends downward aufllclsntly to 
bring its lower end below the plans 
of flotation for light loading, and 
auflirlently far upward to bring Ita 
upper end above the plane foi the 
maximum draught Moreover, Ita 
profile Is auch that the area of the 
float at any point of eroaa section 
bears a constant ratio to the area 
of the ship at the same level 

As the vt>lBel becomes Immcrscul 
through the suiiorimpoaltlon of any 
weight such aa cargo, the draught 
Increases and accordingly tho wa 
tar In the float chamber rlsei to a 
higher lovel, the aerometer Itself 
consequently being Immersed deep¬ 
er Into the water, and by Increasing 
Its dlaplBc'emnnt reduces Its apiuir 
ent weight as already mentioned 
This dilfprenic of weight creates a 
downward pnll on the opposing arm 
of the lever, where a counterweight 
remains unaltered As the steel 
yard Is ronaoetod to the main lever 
D by tie rods or links the exact 
amount of tension Is registi red that 
Is attributable to the dleturbauce 
of the balance on the mala lever 
through the Increased dlsplacemenL 

The \ital part of the Invention 
lies In the aL'rometer Alteration 
of trim or Inellnallon of the veisel 
cannot by any means upset tha ac 
evracy of the Instrument It Is In 
abort on shsoliite gage nt Ihe vea 
■al's dlaplacemeni fihuuld the cargo 
ba placed right oft nr forward It 
arill be wdgbad exactly the same as 


If placed near the center of the Teasel, aince the 
draught directly under the Instrument U tho mean of 
that fore and aft The whole of the ports of tha 
apparatus are stoudardUed wHh tha exception of the 
aerometer, which must be properly designed and care¬ 
fully adjusted, lu form being made to correspond 
with that of the ship 

Numerous tests with the apparatus have been car¬ 
ried out In England, and the accuracy of the weight 
readings, Irreeiiectlvo of the elm ef the vetesel, have 
boon remarkably concInalTo It can be applied to 



Iteeordlug Instrument of the purbydrometer. 

any tyiie of craft with equal facility and Intalllhlllty— 
lo a small lighter as easily as to a transatlantic liner 
At the present moment arrangemonts are being made 
for Its Installation upon a lOOUO-ton vessel In this 
caso the dtamoter of the float wUI be about 9 Inches 
For a small lighter It averages about Stt Inches 
diameter it the top by about 2% Inches at tho lower 
extremity So sensUlve Is the apparatus that It will 
ladleate the weight of a peraon stepping on board 
Thus It will be seen that the captain of a vessel 
always possesses a mi'ans of determining exaitly the 
weight he has on board For tbooo vessels engaged 
In long Journtys, necessitating bunkering at tntermedl 
ate ports. It Is of far reaching Importance, since It 
enables the captain to ascertain precisely bow much 
fuel he has ablpped This Is a valuable point, Inas¬ 
much as nt many foreign ports short wcIghHog Is by 
no means an uui ommon practice, and vessels are often 
mulcted for a considerable sum iier annum In imy 
ments tor misrepresented quantities of coal 
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The tunotlon of the taventloB Ig alw cgrrM t« a 
further and Important featarO) U will Inform the 
captain the eaaot weight of water he baa in hU baUaat 
tank!. AIM, ihonld the veiMl aprlng a leak the tact 
la Instantly communicated to the captain by the ap¬ 
paratus registering an Increased weight or dlsplaoe- 
ment due to fliling with water In exues of eollliloii 
and grounding the Incnrslon of water U similarly con¬ 
veyed. the apparatna being equipped with an electrle 
alarm bell, which conveys Intimation of the danger to 
the captain No dlacrepanclee In the reodlnga can 
be Introduced by variations In the density of the water 
In which tho vessel rosy be floating, for auch cannot 
aflect the fundamental principle upon which the a^ 
paratoB works 

It will be Been that by the Introduction of the ap¬ 
paratus the ship Itself Is practicslly converted Into a 
huge weigh bridge The Italian government submitted 
the Invention to searching tests and was so convinced 
of the accuracy of the records that Its customs anthorl- 
tlea have been ordered to accept porbydromster read¬ 
ings correct To the shipowner this Is no slight 
concession, since In regard to Italy, Instead of paying 
4 5 cents psr ton In weighing dues, vessels fitted with 
the porhydrometer only pay 1 26 rents per ton 

ladneaee of Fhasw and Bulailon apoB the 
■rIghIBeae of IIIamiBaled Bphercs. 

The total luminosity of the moon varies according 
to the proportion of Ita Illuminated hemisphere which 
Is turned toward the earth, that Is to say. In accord¬ 
ance with the "phase" of the satellite Mercury and 
Venus show similar, but smaller differences of phase 
and brlghtneu The exterior planets vary In pbaia 
so little that tho variation In their brlghtniws Is barely 
perceptible' Tho brightness of pIsuLts can be meas¬ 
ured by the sstrophotonietar, and the dependence of 
the brlghtnese upon the phase can be expressed by a 
curve As It seemed possible that some Information 
In regard to tha surface of the planets could be ob¬ 
tained from the study of suth carves, Von Aufsess has 
made a series of experiments to determine the relation 
between brlghtnMS and phase In the case of Illumin¬ 
ated masses of limestone, sandstone, granite, and other 
materials of spherical and other forms The raesaure- 
mouts of brightness were made In a completely dark 
room The artlOtial plant was Illuminated by a Nemat 
lamp, not directly, but by refleo- 
tlon from a plans sheet of glass, 
throngb which the object could 
be observed In the "tuH’' phase 
The lamp and the reflector were 
mounted on an arm which conid 
bo turned around the object In or¬ 
der to vary the phase 
When tho results were plotted, 
the curves representing the bright¬ 
ness as 1 function of the phsao 
were found to fall Into two classes, 
according to the character of the 
material to which the globes were 
composed Qlobes of light colored 
material gave curves concave be¬ 
low, while the curves produced by 
globes of darker material arc con¬ 
cave above Small elevations and 
depressions, glassy snrfaces, etc. 
were found to produce compara¬ 
tively ittUe effect upon the curves, 
the character of which was. In gen¬ 
eral, decided almost entirely by the 
llghtasaa or darkneu of the sn^ 
face The curvee produced by 
Venus and the moon are concave 
above. HenM It appears probable 
that the snrfaces of Umm two 
planets are formed of dark colored 
material—Promethens, 

In a reeent iieue of Nature the 
dUBoulty experienced In bot coon- 
trlsa In keeping small accumula¬ 
tors In working order ts referred 
to, tnd It Is pointed out that ‘this 
Is probably due to thd' being 
tilled with dUnta acU ot dsnritr 
11*0 at a temporatufe of M deg. 
or » deg Cent WUU this Is g 
proper density to Ofs In a qllmato 
when the temperaturu tfl 16 deft 
to M deg. Cent, corrsapondtog to 
a 10 psr oSBt mtxtuts. It is too 
Ugh for a hot cUnata, whers it 
rsuir tsprsasnts a » psr osat 
‘ Blxtnrs; a density of IJTO or 
svsn 1,150 it nmt iottnbte. 
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: &Niwr, la Mff ta mttMN tb* tanuorttr at 
tha iaa'a al)o*ai a baam af aunllght ta aater 
b 4aA nwal tbroagb a niiall apartuia, behlad 
<a1tt^ a aoaruvUi laaa vaa plaaed. Tha dlTaq- 

' lar aoaa of raja, bajond tha foeua of the lena, waa 
iBtareaptad hr a aeroan, fomliig a drcle, tha brlgfatr 
Bfoi of which waa not too treat to be meaaared 
hr the ordlnarr aiathoda. The brightneaa of tha 
Ban waa aaannad to haar the aama ratio to that of 
tha elrole on the aereea that the area of the circle ' 
bet;e to that of tho aitertiira through which the light 
tnUrad. At a lator dote (1844) Tliean and ron- 
canlt employed the photographic proecaa which 
had laat been dlaeotcred by Dagncrrc to compare 
Oie hrlgbtiMai of the aun with that of arUAdal 
aonroea light The anantltj of light lecelred by 
h unit of area of the aolar Image formed at the 
fhena of a talaaeope la proportional to the clear 
apertnre of the object glaaa. Plseau and roocaoU 
roeolred tha Image of the ann on an lodUed plata 
of allrer. In anceeastve axperlmenta they varied 
the apertnre of the objecUve and regulated tho 
duration of tho ezpoaure ao that the dnal tint 
aMumed hj the plata and, therefore, the quantity 
Of Oliver Iodide decompoeed, waa the aame in each 
caae. In thla way th^ provad that tha required 
length of azpoamw. within oertaln llmita, varied 
Inveraely In proportion to the aperture of the 
otJacUve In other worda, the toul chemi¬ 
cal aSeot waa found to be (within the 
rango of ezpoaure) proportional to the 
toUl quanUty of light received by the 
Image during the ezpoaure Then, by 
oomparing tha Image of the ann with that 
of a circular ana, of the aame apparent 
diamoter, of the poaltlve carbon of an eloe- 
tiie lamp, they proved that the chemical 
egect la proportional to tha biightneaa 
of the Bource at light Thla reUtlon, how¬ 
ever, did not appear to eztend indeflnltelj, 
for the qaantltj of allver reduced, which 
waa at Brat proportional to the length of 
the ezpoanre, tended toward a flzcd limit 
when the ezpoanre waa greatly prolonged 

In 1881 the great advance which had 
been made In photography enabled Jana- 
an to employ very aenaltlve platee. in 
which the total ohemlcal effect remained 
proportional to the duratton of ezpoanre 
within very wide llmita Jordan devlaed 
a heliograph In the form of a perforated 
cyllndrieal boz containing a aheet of ferro- 
pnualate paper, and Rtehard noaatructed 
another famtrumnt baaed on the photo¬ 
graphic action of the aolar raya. 

Campbell, on the other hand, made nae 
of tha haatlng effect of the Mlar raya tor 
the pnrpoae of meaaorlng the effective an- 
nnal duration of ennllgbt, L a, the aggre¬ 
gate time during which tha aun la not 
vellad by chmda, a quantity which playa 
an Important part In the proeeaaea of vege¬ 
tation. Campbell'a heliograph conalata of 
a apheiw of gltaa, mounted on a horlaonui 
baae, In a place ezpoaed on every aide, ao that the 
aun la vtalbla from lU rlalng until lU aetttng. A 
gcoova in the apharlcal mounting allowa the Intro- 


atwnya on the atrip The cardboard la carbonized 
by the concentrated eolar raya at the apot where 
the Image la formed and. owing to apparent diurnal 
motion of the aun a black lino la Iran-d on the 
curd If the aun ahlnea all day witbuiil Inter 
mlaalon thla line la contlnuoua but If Hie snlar 
raya are Intercepted by fleeting riouda the trace 
conalata of a number of aeparatc iMirtlona the iin,i 
tiona and longtha of which abow \chen and hon 
long the aun baa ahone The appamiua la onally 
aet up It la neceaaary only to level the haw-, i > 
place the noon line, marked XII on ihe card oppr 
alto a fixed mark on the Irame and to net the In 
Btrument uo that tho aun'a Image falla exactly on 
thla line at the Inatant of true noon In the tm 
proved form of the Inatrument designed by Htokea 
the frame baa three gruovea, at dllfcrent hetghta, 
in whleh three aorta of cards are placed Tho 
ahorteal cards aru placid In the blgheat groove and 
are used betweein November Gth and February '’■lU. 
the longest cards are placed In Lin Icinesl groove 
and aro used between May 5ih and August Sth, 
while the cards of Intermediate length are placed 
In the middle groove and aro uac>d during tha 
remainder of the year 

Eiffel baa recently Incented a photographic re¬ 
cording heliograph which has been used for some 
time at the central meluorologlcBl bureau cef France 
and at the Juvlsy obeervatory It consists of a 
cylinder which la mounted on a shaft imrallrl 
to the earth’s axis, and Is turned 

- by clockwork at the mte of one revolution 

In twenty four hours. The sun’s raya cn 
tor tho cylinder through an aieratun- In 
ita convex surface whic h Is surrounded by 
a hood for the exclusion of dlffiiHcd light 
An Inner cylinder, tovoivd with photo¬ 
graphic paper, la aupporled by a nut whli h 
ran move along the shaft of the outer 
cylinder which shaft he ars a m rew thread 
A guide, attached to the insc of the clock 
work, prevents the Inner cylinder from 
rotating Hence as the outc r i ylindor 
turns, the Inner cylinder Is compelled, by 
tho Bcrew, nut and guide to move along 
the shaft without rotating The photo¬ 
graphic paper la aurrounclc-d by a screen, 
which has various dc-greca of Iranapar 
ency In Its various parts rorreapondlng to 
the avc rago Intensity of sunllghl at differ 
out hours and seasons As the outer cylin 
der rolatea. Its aperture la always directed 
approximately toward the aim and lu con- 
sequenco of the motlona of the Iwu cylin 
dera, the entering pcnell of light traces a 
hellcordal line on the iwpcr which la wide 
enough to serve for a number of days No 
DOW coDClualons can be drawn from the 
pbotograpblc recorda made by the Klffel 
heliograph until after the Inatrument has 
been In contlnuoua operation for several 
years 

---- - ___ ___ OAMnr pxooiis or PEOTO-acuLPToxi. 

▼»T10AI. aonoff Of TMM tara aXUOeiAfH. ,rbe idea ot employing photography 

on Bid to aciilptiire soon fallowed the In 
duotlon ot a atrip of cardboard, which forma a circular ventlon of the daguerreotype Fifty years ago wtii 
arc at auoh a dlataucs from the apberlcal flaw Icna 6me dovlaed a process lu which the sculptor’s model 
that tha Imaffo ot the aun, formed by tbs lens, la waa photographed almultaneoualy by twenty four 
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niuicraH, amngfld In • nmlolrela. A papar poalUva 
In mailo from each of the neaatlves and the twantr- 
four prlnte are cat out along the outline of the llgura, 
end urt then rut In two vertically The forty-ellht 
|ir<inirH thue obulned are aaeembled radially about a 
vrrfbal axle In their proper relative pooltlona By 
flIlInK In »ho Intervabi with a plutir maee a fairly 
romplrto ikelrh of the Bgure li obtained 
Thlf pnireea may be varied aa followa A maoa of 
cloy or modeling wax le placed on a revolving circular 
platform, the cln iimferenru of which la divided Into 
twenty four (>quBl parte The approximate form of 
the model having been given to the moae by the uaual 
methodH, the outline of the figure In one of the 
frotlrc) pholographe la followed with the trarjng 
]iolnt of a pantograph, which la oo conatructed and 
arranged that lie copying point plowe a furrow In 
tbu mass of t lay The platform la than turned through 
one dlvlHlon and a oecond furrow U made from the 
oeroud photograph Tbia proceaa la repeated with 
each of the twenty four photographa, and the clay 
between the furrowi la carefully removed A very 
Nkillful hand li required to perform thli operation oo 
na to reproduce every detail of the model, but the 
ubjrct of this and all other proceaoea of photooculp- 
turc la til produce, not a flnlihed atatue or boat, but 
a akitih oi nearly acenrate aa pooalble 
The new Cardin proceai poeieasea the advantage of 
roqulrlng only one photographic camera. Fig S llluo- 
tratua the roetbod of making the photographa required 
for a portrelt buaL The aitter le poeed, facing the 
camera, before a triple mirror, by meana of which the 
balk and aldt'a of the bead are photographed by reflec¬ 
tion Aa the glltcr'a face and the 
three virtual imogoa formed by 
the mirrura are unequally dia- 
tont from the lena, the four im- 
agea formed by tbe latter are not 
in aharp focua In the aame plane 
For thla reason the ground glaaa 
focuaing acreen la made In four 
auctions, and the plate holder is 
contrived to hold tour plates, aide 
by aide, but In allghtly dlSurent 
planea The same lauae produces 
dUfereniea In t ho scales of the four 
photographa, but In making the 
enlarged coploa which are em¬ 
ployed In the operattuu of model 
ing, theae dlffenincea are eaally 
removed with the aid of the plum- 
meta which cm euapended above 
and at each aide of the sitters 
head, and which appear In each 
photograph and Indicate Ita 


Tbe modeling apporatua la 
ahown In Fig 1 A vertical post 
rbuii from the center of tbe 
square Iron platform A Two 
photographa, a front view T and 
a profile H are supported In a 
vertical poaltlnn by tramaa which 
slide In guides bordering two ad 
Jacent aidca of the table Tbeao 
aides are furnlabed with jointed 
supports which carry Icmg rods, 
A and B The rods can slide 
lengthwise In their supports and 


SdmntUlc AstmleajX 

HAuiTf wm a m tram nr, 

Tba gtrarag* man wtn fla^V tor his bast opporttt- 
Ity to see the comet, which has oeeoptod so prooatoaat 
B place in public attentloB, during tha loot toi^ days 
of May Tbe accompanying map sbowa at a glanoa jnat 
what are the drenmatancai of its appearanoa. At lint 
Its appsrant motion among tha atan la very rapid, 
but later, oa It raoedea from no. It oeema to stand 
almost otlll la the sky >-Ita distance from the earth 
la la ronnd'nnmbera 14 million mllas on the Mth. 17 
million on tha 2<nd, 18 million on the Mth. and 46 
million on tha atet, ao that tt will appear to ehrlnk and 
graw vlalbly fainter from night to night 
In addition to the atan near the eathafa path, and 
tha place of the comet (or each niflht (at 10 P II 
Bastorn Wandard Time, pr 0 P M Central Btandard 
Time, etc.), the map ehows the position of the horl- 
son among the atan at certain hotfn, so that It is 
easy to eallmate how high jip they will appear at 
any time 

The given poeltlon of tbe hortson is exntt tor ob- 
servera In latftnde 40 deg north (Pennoylvanla, Ohio, 
Illlnola, tltah, northern California) 

Thooe south of tbia line will one the atan on the 
right (on the map or In the eky) somewhat lower, 
and those on the left somewhat higher, at the ooma 
hour la any ease It will be easy to Identify them 
by their relative poeitlons. 

Thoee unfamiliar with the eonsteHationa may weQ 
bogin with the four brightest atan Regulns (at tha 
end of the slckle-obaped group ahown on the map). 
Castor and PoUnz (doM togethar), and Proc^ 




^ yato g Um ial^ td In tWsA ipw if d bodily 

this dltadloa have been 
carried opt In ooanactlaB wtth tha Irish Baa at the 
numth of the Menay. A oeoial type of aalsmie rw 
carder has baan dsvlaed and has been net np in an 
nndargraand poslUoo at BMston Obaarvatory naar 
Uvetpool, some two miles from tbe water's edge. The 
apparatna oompriam, os It were, a mast nad a boom, 
aneb os Is used In tba profonaoi'a earttaguake raoord- 
MS. tha boom being trsN oo that at the most movea 
in one dlreoUon or another the boom can also move. 
A ptaotogr^te reeoider is conBectad to the iqn>ara' 
os to secnip a permansnt vUnal noord of the 



Tha instnunent Is far i 
than that employed tor ordinary aelamle opordtloas. 
thereby todloattog ihooe very aUght movementa at tha 
earth which the ordinary appantus would Ignore. 

The records aeearod by this Instnunont conelnalvoly 
prove that twloo ovary twonty^oor boon the oppoalta 
■Idea of the tUal haain an dnwn cloocr together, the 
phenomena occurring at high tide when tha Inoroosafl 
volume and weight of water piled up In the Irish Baa 
and preaalnt on Ita bad oanaes the latter to log aome- 
what Tha action can be watched, for when tha tide 
Is flowlBg quickly and the tide la high tha pendnlnm 
moToa a oonaldetabla distance and keeps pace wtth 
the deflaotiMi dne to the increasing load. At Bldaton 
tha weight of the tide off the mouth of the Moreay 
canaco a deflection of about eaa 
inch In n diatanoe of alxtaea 
mllaa. Aa tha Uda abbs and the 
weltfit la reduced tbe Mg dimln* 
lahee like a dent In an India rub¬ 
ber ball, and the bunki on eltbar 
■Ida slowly reoede from one an¬ 
other Tbe extent of thU nttrnct- 
tag and repelling movement 
would be more accentuated upon 


placed nearer the lea, and Prof. 
Milne points out that for this rea¬ 
son obaervatorlcs should not be , 
sltuntad too near tidewater Tbe 
regular alternate movementa of 
the opparntna In oppoelto direc¬ 
tions every six honrs not only, as 
It wore, record the extant of the 
elastkdty of the earth’a crust, dem¬ 
onstrating that It la responalve to 
polls and strain to a tar giealor 
degroo than U genorally be¬ 
lieved. but also weigh tbe tide It¬ 
self The reaolt of theee experi¬ 
ments abonld provide a new Held 


ate to onr knowledge thereoL 


nan be Inclined and moved vertically and horiaontally 
by meana of the joints of the oupports. The rods are 
uacd horlsontnlly It the bust is to have the aame 
scale ns the photographs, and are Inclined for en 
largenients and rednctlona. The movement of the 
photograph frames In the guides Is limited by flsed 
stops, sn that the frames can be removed and replaced 
exactly In their former poeltlona 
Tbe rods and their supports are adjosted to bring 
tbe Inner end of the rod A Into contact with ■ eon- 
aplrnons point, the tip of tho nose, for exomplo. In 
the full face phntognph T and tha inner end of B 
Into pontai t with the corresponding point of tbs prollla 
R Tho frames containing the photographs are then 
removed and tho rods A and B are pushed Inward In 
their supporta until their Inner ends meet The point 
of meeting determines the position of the top of the 
nose of tbe bust The fiOMt at tbs center of the table 
Is covered with clay or ether plastic material, which 
ts built out until this point Is estsbllshad In taaglbla 
form The rods are then drawn back, tha photographa 
replared nnd a oeeand point of tba tsoe la latahHihad 
by a repetltlnn of the proceaa. In this way numerous 
points distributed over every part of the boat BN 
fixed, each )«lr of adjacent aldM of the table, and tbe 
correapoudlng pair of photographa, being employed, 
■e required The result is an almost oompleto akatCh, 
obtal^ from a sluing of a few aeconda. All of theae 
operatfana can b« performed by a akllled workman. 
Tbe bond of the Bcnlptnr It railed Into requisition 
only to give a few Unlablng touches In another brief 
sitting, and to Imprera ai individual artistic char¬ 
acter opn tba woit. 


(lower down, between these and R^lus). With these 
aa guides, the other etara can readily be picked cat, 
■nd the comet tdentUled 

From prccent tndlonticna It Is probable that at llrat 
(on the toth and Slat) the comet will be as bright 
■■ theae bright atan and visible at a glance. Toward 
the end uf the month It will be much fainter, but prob¬ 
ably stlU eaally visible to the naked eye. 

The tall will extend upward and to tbe left, praoU- 
cnlly along the line of the comet’s apparent path. 
How hmg it wUl be n la even yet tmpoasible to any 
At flret the light of the moon (which U tnU oa tbe 
night of tbe SSrd) will drown ont tbe fUntor pnria 
of the tall, but later, when it la ont of tbe way, thsee 
may perhaps he seen, thongh the comet wfll he lo 
much farther off that, on the whole, It wtQ Wtfdly 
he ao line a eight. 

In ohservlng It totesooplcntly, the ey^tooe ot tow- 
set power, giving the largeet Held of view, wOl bd 


Alnioat the entire lasue of tha 
onrrant Bumnnarr, Na 17W, 
Is devoted to a oompleto deecrip- 
tlon ot what Is known ■■ the New 
York Tnanal Bxtonalen of the 
Pennaylvaain Railroad, the ooetllaat Improvamont ever 
mode by a railroad, and one ot the moet InrMwblng 
importance to Indnatry and to tbs traveler. Many 
pictnrss are published, abowlng the axcavatlaas which 
were made, the prog r s e i ot the work, ■■ well m the 
oompletod etatlML Dr, (Xto Hoffmann writee Intar 
eatl^ly en the system of tho nnlverse. Carbon tetra¬ 
chloride poasoMM in oompartaon wtth oarbon dlanl- 
pblde, benalns, gMoHna, and other potrolaiim prod¬ 
ot oila and fata, the ad- 
whUb re- 


Haary A. 'WIm WtM'g < 
Btoraotypy fat ooaelndad. 


PrlMeton Unlveralty Ohaervatory 


The KleasMtr ef a 
lUreetlng experimeata 
carried ont by Prof Milne, FJL8., tbe i 
tbority OB aelsmology, to denumitrato tbe 'MaiUetty 
ot the earth eapedally nndsr the laffneBhS' of the ttdea. 
Borne years ago he ebowed that tallays daring the 
day are ot grantor width than at BlBkt, there being 
na etpaasiai or opeaing ont nader the aetlea ot tbe 
mm and a ooatnctlon or rioalnc np In the lumis of 
dutaMsa. He else ehowod by t 
reeorda aecnrad at Us ebeervatory at Sblde, that tba 


Reemitly Mr. W. Oa a m ey, o< leeda, ra^ a pspst 
bsfare the Riin>eriiam>,‘Bh>fawTlng Beototf ob "Magl- 
aaartng la tba HofW turn.’* Mr. OaitMir iUtod 
that th«* Tta aa ladicatloa Oat tha ttetny dim- 
aay woold hi gn^daatod by. amehaaloal dsafla at 
turn, as IWi .aaat ot^gibitalalw Mead by aadl metlh 
ads ima aboniikHMstb tbat,a( < »tmm» dntt- 
late poiatad ool that white itiiMt Mfia «aA w«M la- 
dtodtom bad teaiB kata, bt tm » amlat. 

^ aawiaa rt afc vmrrnr rtf-' 

aethbMa )bdtea««r bdfk W 

- —--- ttf tm 'tw»nda> n wa l i rim gt a.< 

■SCI aotimtadbp ^ dralk-iff fito Ataov a*itb««ibr^ 

-asateiM tbaBaai^b‘«l<^de.dM^ 
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' Sctontifte American 

Vireless Tdegraph Apparatus for Contestants of the Glidden Tour 

BY RE.Nt HOMLR 


H tke dMitet ■dtoetad tor Um umiul GUdden tour 
tkli ymit, ordturr talacnnb cominniiieotJefl wlU b« 
forr dtflimlt, and at ttanaa ImpoHlble. In IWW, ai- 
tho^ tha tbur paiMd thromdi a eomparatlralr well- 
■attlad eeuatiT. tha wharaabouu of wveral of tha eon- 
taataata warc oftoa nnknovta for hdun. Onn ear, (or 
Inata^, (Ulad to report at the nlRht control, and no 
OM louw what had happened until the next momlnit 
On nhdtltdr oacaalan a paaienger waa Injured in an 



Baahoa aerial aet np In ear. 


accident, and nothing waa known of tbo matter until 
it waa reported by a belated tourlat at the nlgbt check 
Ingln Manr minor dtflcultlee ware reaponalble for 
conalderable delay that could have beerf prerentod If 
the care had been In oommnnlcatlon trltn the laat 
control 

The Chalmera-Detrolt Company propooe to keep in 
touch with the conteetanta by meana of wlreloaa toleg 
raphy Complete plana have not been worked out yet, 
but It eeeme probable that aome such arheme as tbo use 
of tbree Held wlreleaa stations will be favorod, two of 
tbe atatlona carrying on eommunlcatton, one of them 
being In tonrh with the win ayMtem, wfalto tbe third 
station la being eatablished at some advantageoua point 
ahead of the oonteatants. The exact deUlla of tbe plan 
will be fnmiabed alter a trial car baa had a chance to 
go over tbe worat portions of the propoaad rente 

In the early part of March successful wireless tele¬ 
graph leata were made for the Chalmera-Detrolt Com¬ 
pany between one of Iti ears In Central Park, New 
York, and tbo old Terminal Building at Park Avenue 
and 42nd Street. The dlatance varied from one and 
one-balf to three miles In tha trial from a moving car, 
while the experiments with the poitablo Held stations 
showed that this type of apparatus at least would bo 
able to nury on certain communication np to Ofty 
miles, os the Held station wsa ablo to keep In com- 
innnlcatlun witbrut any trouble with tbe Metropolitan 


and Manhattan Lite towers and another wireless 
station at Newark, N J later, communication waa 
maintained between a car on the Mow Jersey high¬ 
ways near Trenton to tbe "aparkleas” wireless sta 
tlon on the Land Title Botldlng at Philadelphia, nearly 
thirty ullee away 

Tbe receiving station for running automobiles com¬ 
prised a 7 foot aerial In Gonneetlan, through a loose 
coopllng, with a variable and a Axed condenser, a de¬ 
tector of the audlon type, telephone receivers, and a 
high and low voItagB battery Tbe sending set com- 
* prised two storage cells, a llV-lncb spark roll, two 
leydan Jars, and a SH-Incb "radlotone discharger" 
similar to those used at tbe Metropolitan sod Man¬ 
hattan t,lfo autlons This appsratns, which worked 
snooessfnlly up to three mllee, the farthest dlsuoce 
tried, would •probably operate for several miles far 
(her. Tbe ground was sooured by drawing between 
tbe rear wheels a bicyels tnblng framo supported on 
fonr amsll wheels monnled on roller bearings the 
middle apace being ocenpted by three R-lneh steel 
wheels with slide besiings arranged au as to allow 
tbe weight of the wheels to keep them In lonlart at 
all times with the road On the macadamised roads 
of the park this system of grounding worked fairly 
well, althongh on Ihe sandy roads of New Jersey, 
where the enbsequent teete were made, a great deal 
of dlfflculty waa experienced In proimrly maintaining 
the ground The epraying of water over the contart 
wheels by means of a amall rubber tube leading np 
into the car partially overcame this trouble, and no 
doubt subsequent experiments will provide a suitable 
way of securing n aatiafattory ground contact, al¬ 
thongh It ia true that probably tor some time to come 
the spend of moving cars must be considerably limited 
for anceessful wireless work Tho ears In ihe tests 
ran only sbout ton miles an hour 

Field stallona which can be put up In live minutes 
can be operated more successfully and lbs same appa¬ 
ratus used In tbe automobile by stopping tbe mat bine 
and sccnrlng proper ground has a range of about ten 
miles Tbe sending ctreull of tbe Held stations used 
In the longer distance testa wsa the same as that of 
the moving stations with the exception that three 
storage eella Instead of two were used, and another 
10-Inch spark coll was connetted In parallel with the 
first cull, so as to be operated from the same key 
This gave a range of about fifty miles 

The field lending station was provided with a lOO- 
foot aerial secured at one end to a spreader ailochod 
to a 4x-foot bamboo telescope mast and leading dosn 
diagonally to tbe top of a 12-root most about 90 feet 
away and thence bock to the wireless apparatus about 
midway between the two poleo. 

Two of tbe photographs show tbs first surressful 
(ost. In which a 35-foot ocrlal and a S-lnch spark 
coU actuated by one etorage cell were used With this 
apparatus, from Central Park, communicstinn miild 
be held witb the It-boratory at 42nd Street, about one 
and one-half to two miles away 

In the more recent tents additional condonaoTS ster 
ago cells, and audlon receiving accessories were used 
The cloeer view shows a radian detector In nse (top 
of tbe box to left) while a perlkon detector Is shown 
unconnected on tbe table In rronl o( the other appara 
tua The box upon which the operator Is sitting con¬ 


tains tbe interrnpter, spark coil, and discharger, wblch 
are Inclosed on accoutat of their dcllrate nature and 
because they have not yet been protected by patent 
In the newer station all this apparatus Is carried In 
tbe antomoblle, and there Is no necessity for setting 
up tbo apparatus on tbe gronnd although the snap 
box does Indeed make an admirable table tor a wlre¬ 
leaa station 

In tbe coming tour It la proposed to send two scout 



Antomoblle wireless •qnlpment. 


cars ahead of the regular rontcslants, each one of 
which will carry tbe cumpleln field set of oven greater 
range than that which every car can carry Polnti 
where tho telegraphic farllUles are poor or impossible 
will bo picked out and (be two cars will arrange to 
be at etatlons at ilieso points Just ahead of tbe pilot 
car one elation being nqalpi>ed for business while tbe 
other Is taking inre of tbe Ulcgrapblc business of 
the tour lu tbts way one of the two Bold stations will 
be In oi)eratlon all the time, while tho other Is being 
set up at tho next point along tbo route 


Dlautrons as the floods In France have proved tor 
tbe railways, a worse disaster occurred onn day laat 
winter In America Three days previously a warm 
wind arose In tho State of Nevada so suddenly as to 
melt all the snow Tho result was such a torrent as 
to entirely wash away ino miles of the Ban Pedrn, I-ns 
Angeles and Salt I-ake line south of Callento The 
route of this line was known to bo rather liable to 
this, but was chosen as It saveil much distance Boon 
after Its runslructlon It waa undermined by a storm, 
which did over Iboonoo damage to It Tbe engineers 
are now engaged In surveying the district In order 
to find a safer if longer and most coolly route Whicb 
ever route be chosen. It will lie from six months to ■ 
year before thf linn can be built and the coet will, 
It is said, bo from ten to fifteen million dollars 













tn Ihp south iiolu This vohliln Is, however, dlitlnrtly 
dlBerent froio tbu motor sleighs bllhorto usod In 
the two previous rases the front of the car was 
mounted on runners or skates, a chain and sprocket 
with ipnda which gripped the snow and Icc being dt- 
led al the inslllon occupied b; the wheels In the ordl 
nary motor car In the new sleigh, however, what 
may ho termed an adaptation of the pedmil or cater 
pillar system has been resorted to, which Imparts a 
greater degree of efflelency tn the vehicle, and onablca 


to travel over rough Ice 
It the conditions pre¬ 
vailing and the work It Is Intended to tuldll In the 
south polar regions, the engine la of a special type 
It compiiiea four vertical cylinders, cast In pairs, and 
developing twelve brake horse-power 
The sleigh Is dttnd with a runner, upon which bear 
the rollers of the chain. The latter passing between 
this rnnner and the ground supports the whole rehl 
clo and propels It as the wheels revolve There are 
no brakes provided, aa the big reduction ratio of the 
worm renders It completely lireverslble, so that brakes 
are not neceaaary Blmllarly, steering gear Is dis¬ 
pensed with, os such Is not requisite, for In any open 


area aneh as an loa field steering Is BOt dsnanded 
Whsn It U reqnlrsd to deviate to the right or left 
ropes attached to the front of the frame can perfam 
thle function Turning ehaii) oomers, under these 
clronmatances. In admittedly exceedingly dUBenlt| but 
when working In Its designed sphsrs this diawhaek 
wtu not be eerlous, as sharp turning can ha gensrv 
ally avoided. 

The sleigh has a snbstantlal woodsn trams, and un- 
dsmeath Is fitted a large undeiahleld extending frOm 
end to end eo ea to present a perfectly smooth anr- 
Ihoe to the enow When thq sleigh la under way a 
onrloiis tact la observable. The chain, where It 
{Oouetuaei oa page 407.) 
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"TMt aiGHT 


Scientific Atnerfcan 

FROM LONDON TO MANCHL5TLR 

THt AVIATORS' OWN ACCOUNTS 



OraJuuna Wlilto kavlnir Unfbf. 


Both 'Wlitto ua Pwlhw hoTo hmlilwd the iMidaii 
I]Bi9 Bell with MeDOBte of their lemerkahle Olghto. 

White roee et MO ▲. H Twentr-tonr mlnetae letar 
he tree ht the elr It wee lo dork that people were 
tr^Maf about with Umtema 

•Am I ateod bp the aide of otp aeroplane." White 
■(ataa, "then waa utter Uaekneea facing me, talntlp 
nilev^ In the diatanoe bp two or three twinkling 
llghta. which I knew to be thows of Baade atatlon 

"Bp atart waa a cootoaed Jnmhle of scattering lights, 
whMt swept awap swlftlp below ms I could not judge 
mp ran alimg the groimd. bnt I roee as ipeedllp as 
possible. Dlreotlp I waa In the air the llghta of the 
rallwap station showed desrlp below me, and I beaded 
toward them I could see abeolnUlp nothing of the 
gramd below me, It waa all a black smudge 

"1 went right over the rallwap station llghU and 
then, fortnnatelp onlp for a second or so, mp engine 
mlMnd lire and 1 began to sink toward the inkp dark- 
aess below me. I oonid have picked no landing, and It 
would have been a swift, steep glide to I know not 
what And then, to mp jop, mp englno picked up again 
and I rose once more. 

"Great dlfllcnltp presented Itself In knowing In the 
darkneee whether I waa ascending or not. I had done 
no night llplng before, but I soon became acrustomed 
to watching closelp the movements of mp elevating 
ptafe, which was sUhonetted before me against the 
Bkp 

"I steered on for a spell with nothing at all to guide 
me After leaving the ItghU of Roade behind, the 
gleam from an occasional signal bos far below helped 
me, however, and so I picked mp way through the 
night to Bllsworth 

"Hare I felt surer of mp ground and bore awap to 


the loft for Weedon Faint lights shone hero and 
there Borne, no doubt were oottagu windows and 
others, I think, were the headlights of motorcara, I 
paaaed over Weedon, mp epee becoming more accua- 
tomed to the darkness. 


flew off till 1 wse over the train I saw the llghta 
of Rugby, flew over tho town, and forged ahead 
"Daylight began to come now, ai\d from hero on to 
the point of my descent la a Acid near Polesworth my 
straggle was not with tho darkness, but with the wind 


It was the lleroe gusts which eventually brongtii mu 
down." 

Faulhan, too, aeemi to have been troubled by tbu 
winds, for be boBTS out Wblta’e account. He writes 
"I bad to ligbt the wind all the wap tan London. 


Not a moment s rest came to me In mp battle against 
the gusts 

“Olanco at mp altitude chart and you sill see ilmt 
1 made rises and dliM of as much ns T20 feet alnuvs 
with the object of flying In the steadlust level of air I 
could And 

"After the start I was going north for a lung time 
before I slghled the titertal tralu wblih was auum 
panying me, but there was no inlstakhiK It when It 
laugbl me up, sltb three luud toots of the whistle 
and a big white signal doth flowing frum the window 
of the rear enach 

"It looked like a handkert hlef rroiii such a height 
but It told mo all I could sec that things were going 
well The wind wbUtled and so did I 

“I flew nnlll It was quite dark All I lould maku 
ont beneath me was the smoko of the train once In 
a whilo and the occasional flicker of lights from a 
village 

"I came down rapidly from 300 meters to 100, so that 
I could bo more rertaln of my dlredlon Then laiiie 
Ibe most exciting momeut of my flight Darkness had 
fallen and before me I saw the lights of Mchfleld I 
decided to alight In some conveiilunl moadow berom 
reaching the town and to do this f sank down to 160 
feet I wee Immedlstely abovu what looked like a 
largo factory with a chimney I sm now told It wns 
a brewery And so, to alight safely In m Held with no 
damage done, I mode a flshhnok turn, and my maihlnu 
was now pointing toward lA)ndon 

"Suddenly my motor atorinsl Every drop of petrol 
bad been rihsustcd and the maililuu awooiied down 
ward Bimoal Ilku a stone dropping 

"Wbat should I doT Honcath nm waa thu bruwiry 



WUte^ BoreplaBO after laBdla|^ 


"On I flew The welrdnesa of tho oensatlon can 
Boarcely be deeoribed I woe alone In the darkness. 
With the roar of my engine in my eoro. Aa I glanced 
book amall bright floahes of light, the diacharge of the 
exbauat gaaea from the motor, lluhed out In the night 
"then 1 loat my wap, with no rallwnp lights to guUu 
me, for a spell. I steered eS to the right. I wheeled 
and tnmed, wondering what I ebouM do, but then a 
light to mp left caught mp epe, and I worked' mp wap 
book to the rallwap line again 
“At a little Inn bp the roadalde near the rillage of 
Crick a friend had pnmtaad to draw up hla motor car, 
< fUalng lU heodllghta upon tha wan, to act u a guUa 
for me I wu keenlp on the lookaat tor thla intmli- 
tnkoble light aim, and, aura enol|ib, I aaw It quite 
dlatlDotlp below me oooa after I Mt Wetton station 
behind. 

"1 deviated a tlttla teom mp oouroa and heodad for 
, Otla. patek.et Hght I eSw tha motor oar moving ao 
' L appmehod. with lia hsadllghta throwing k great 
. RttkoC light down tho Tondwap ft art off at« bfuafe. 
nock Moa, its drtnr avidantlp mooning to guldo mo 

"Laavlng the rallwnp Upe on mp lift, | lUimnd 
t^ Udht ol the motor car. and for n mfle cw- ao 1 
hawatod nimort dfteeqp obova it, aBawlng It to dot ail 
mr pOoL Bnt whda i 'wm dotag ah t unanartl to 
llueo ovrt to tha Irtt onto. Omiing doira tha to» 
#||ip Itne t Ototod B goodi tram, it waa making to 



of WhltoPfe machlno. 
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uid a certain amaali, behind me was a narrow Held, 
which was alinost like a spider's web with lu mesh ot 
lelexraph wires 

“I had an Imperceptible frartlnn of a second In 
which to make up my mind, and I decided in risk 
the telecraph wires As 1 sank I made a sharp twist 
right back on tho line of my couree, and was locky 
enough to lift myself oior the wires 

'I went to hnd at 1 oVIoik do Iding to start again 
as soon as It was light or itru a little earlier 1 slept 
like a lop fur five hours 

“It was still daik when I reached the narrow 
meadow bcsldi the Tn nt Valley station In which my 
machine was l>lng My mm hanlcs lutd worked well 
during the night The machine was charged with 
istrol and she was all ready for tho start 

Happily, favored with the headwind I was then 
facing though It was a following wind for my flight, 
I rose without difllrulty, turned, and beaded straight 
for Manchester 

"Hero was the end of luy concern about the Issue of 
the race Darrlng accidents, 1 was bound now to reach 
Manchester In safety and In good tlmo, and there was 
no reason to anticipate accident, for 1 had sunnounted 
the worst of the dlfllciiltles—that of a rise from a 
narrow field only 120 yards long above dim lanterns 
which wore my only Indliallons as to the whereabouts 
of the bodge. 

"As soon as I got np I msdo a circle, followed the 
railway, and then sot off for Orewe, lighting all the 
way against gusts of wind Ro certain did I feel of 
the road that 1 did not trouble to lake my map on the 


rectlon, northwest, total morement, 9,169 miles; aver 
age hourly velocity, 197, mailmam veloaltj, 44 mOea 
per honr Waathar. Clear days, 7, partly cloudy. It; 
cloudy, 10, on which 00] or more ot preotpltatlon oo- 
ourrod, 11 Mean relative hnmldlty, 891 Denae tog, 
4th and 18th. Thunderstorms, 6th sad SSth. Frosts 
Light, 14th, heavy, llth 


oowLinoi ov Tin nranLTASXA liniwuii 
Tunu ABB TIiaXBAL OTAtlOB. 

As late OS the year 1901 the Pennsylvania Railroad 
was employing ferriee to land Ita posaengers In New 
York city juat os It did In 1871, when It diet leased 
the United Rallrosde ot New Jersey Ten years ago 
the ayatem was hauling freight to Bktstem cities over 
practically the same heavy grades as were to be en- 
eonntered In 187C To-dsy the company la completing 
a moniunental Improvement In and aroond New York 
city which will enable possengert to travel from east 
am. western and Long Island points direct Into Man¬ 
hattan Island, arriving at a railroad station which, 
for convenience and tor the beanty and dignity ot Its 
archltectunl appearance, probably outranks any simi¬ 
lar building In existence. 

Uurlug tho past ten years the company boa spent 
an enormous sum of money In straightening out Its 
line to the East, and In cutting down grades, and In 
a few months' time freight trains which are already 
traveling over the new lines, on which they enroun 
lor no grades greater than twelve feet to the mile, 
will be run direct to large terminal wharves on the 
New Jersey shore of upper New York Bay, and for 


tha origthal gtruM narfBog; tttn AmImMi 
to Itaveatli Avwfuij. nv to NtBOi AtoWM 

the yard oonap^ mord thgn tho alM of a idly bldek^ 
and from Ninth Avtoas to Seraath ATsana the hagi 
noavatloB oovara tha whole width bstwaeta Thlityv 
lliwt and Thlrty4hlrd Streets. Tho emcavatlon eovsn 
therefore over live of the leiteet city btoeke, end tt 
Involved the removal at over 8,000,099 cubic yardi at 
matarloL Preesedlng easterly from the tarmliial yard, 
the tracks, four in nnmbar, are carried below TUrty- 
■eoend and Thirty-third Streets to tha Bait River, 
nnder which they pass In four eepBrata tulwe. Tbs 
grade deacendlng to the river le IJI per cant, and the 
neoendlng grades to Long Island are 0 7 and U1 per 

The new terminal station located between Thlrty- 
llrat and Thirty third Btresta, and Seventh and BIghth 
Avennea, la a truly magalflcaat atruetare, baUt of scanF 
Its on eloHleal lines The terminal work wai caiv 
Tied out under Mr Oeorge aibbe M oblaf englnaer, to 
whom we are Indebted for conrteales during the prep- 
amtlon of the preoent nrtlole The main eatranea to 
the station, on Seventh Avenue, leoda through an ar- A 
cade forty-five feet wide by two hundred and twenty- 1 
dva feet long, to the main waiting room, wtalob, with 
its width ot 108 feet and length ot 877 feet, and dear 
height of lEO feet, ranks as the largest In the world. 
Just what these dimensions mean la shown by oar 
front page engraving, which portrays the central var- 
tlon ot the New York City Hall with Ite tower. sUnd- 
Ing on the floor ot the waiting room, with the top ot 
Ite flag pole falling to reach the roof by fully ten test 



Tho ejwwd on Wormwood HoruMw awaiUaK White’s start. 


Fulhoa U taU UghU 


second stage of the Journey This was a mtatake, for 
after leaving Crewe I thought the flret station marked 
my landing place, but I could discover none of the 
marks I expected to And there, and I had le circle back 
toward London before I picked up the wbltewoabod 
marks on slcopers which directed mo onward 

"I made yet another mistake In my route, and had 
to curve In yet another circle backward, but at lout I 
aaw the new sUllon at Bumoge, which was my ohjeo- 
live, and I saw the white marks In the Hold where I 
was to land 

“I landed and I knew 1 had won All the way from 
I-ondon it had been a light between me and a punllng 
wind, and I had beaten the wind " 


•■elal aietomlaaleal Samuuvy, New Torh, ■. Y- 
April, leio. 

Atmoaphorle pressure Highest, 30 88, lowest, 89 67, 
mean, 29 93 Temperature Highest, 79, date, 30th, 
lowest 34, dote 8th, mean of warmest day, 64, data, 
fiih, coolest day, 41, date, llth; meen of maximum for 
the month, 631, mean of minimum, 45 8, abuolute 
mean, 04 0, normal 481, dally excuM compared with 
the mean of 40 years, 6 9 Warmest mean temperature 
of April, fi4 In 1871 and 1910, coldest mean 41, In 
1874 Absolute maximum and minimum of April for 
40 yearn. M and 20 Average dally axoeaa elnee Janu¬ 
ary Itt 4f PrecIpltlAlon 4 03. greatest In 14 houn, 
2 23, dates, 2Rlh and 26th. average for April for 40 
yean 7J0 Excess above normal 1 21 Acrumulsted 
excess since January let, 0 14 Qmatost precipitation, 
7 02 1874, laaat. 160, in 1881 Wind Prevailing dl- 


rled ocrosu to Bay Ridge, Long lelnnd. Tbe company 
le about to oonatruct u four-track arch bridge uoroaa 
the Kaet River near Hell Gate, and when this la com¬ 
pleted trains will be mu through Long Island from 
Bay lUdgo to Port Morris, where connections will be 
made with the New York, New Haven and Hartford 
Rallrood Passengera from tbe South, Southwest, an4 
West, over the Pennsylvania Railroad system,-bA 
using tbe North River and Blast River tunnels and'^^ 
Hell Gate bridge, will be enabled to travel without 
cboage of curs between New England and tbe West 
by way of Now York city Tbeoe stupendous works, 
whteh will have cost In the nggregmte, Inelodlag the 
revision of the western line, over 1160,000,000, were 
eoneelved mtinly during the ndmlnlstmtlon of the late 
A. J Csssstt, former president ot the company 
Oommencing nt the western end ot the Now Tefk 
tnnnel eyelem, we And at Harrloon, New Jemey, a 
large terminal and transfer station, wbare passangir 
tiaiiu frcmi tbe South and West drop their etssB loeo- 
motives, end the elsctrle tocoinotiveB, wbfoh haul them 
Into New York city, ore coupled on. Tbe tnokg nm 
on a high embankment eeroee the HadkewotA nsad- 
owa to Bergen Hitt, where they enter the weoten 
PorUl of the twin tunnels. They deeeead B grade 
of IJ per cent to a level shout 100 foet belew neoB 
high water of the Hndeon River, wblek levri le 
reached shoot one-tfaird ot the distanoe from the Jer¬ 
sey shore The line then rises on grades of 0 6 and 
193 per cent until the stattoa ynrd Is reached at 
Tenth Avenue Tbe yard aad the etatfoMi which have 
been excavated to an nvemgs d^ of fifty foet bdew 


Opening out from this romn era two imnUsr wattlnc 
roomi, each 68 by 160 feet, which are provided wUb 
tbe usuBl retliidg rooms On tbe same levtd also la 
tbe main boggnge room, 460 feet In length The bag¬ 
gage Is brought In, nnd mrrled away, through a spe¬ 
cial subway, tha trunks, etc, befog delivered to the 
track below by motor tmoke anA etavaton-vi^asalng 
through tbs mala waiting room, the traveler will flod 
himself on a vast oontnuree 210 test wide, whfoh es- 
tends tbe full width of ths ■Utioa' and paralld with 
the large waiting mom. From ths oonoonrae, ifoirs 
lead down to the timfo platforms on tho tmok level 
below, which la forty feet below the street snifhee 
The eonooniee, whldt la 840 foet long, la covered by 


eoBeourse, sixty feet In width, which will bo haad for 
outgoing pMMngers'oafo c 

Tha Thirty-third Street side of the efatloB wffl be 
devoted to tbe Long Idand Ratlroad eervloe. It wBI 
he provided with lu own antra&ced and exits, and fha 
traOe wlU he handled tadweadently of the weitem 
traflk. 


In the design ot tha sKforfor of the afotleg. the 
arehlt^ IfoKUm Mead A RThtte, endasTOied fo 
give to the hdO^ the ehBfoeter at n meauinenfol 
entranee to ih^ oMBmerefol metmpptte at ths nettftrr. 
which womd at the same time oonform to foe tndl- 
tlonil topeot ot a great rallwBy tomfogo. Aloe foe 
statioii^waa deslgaad te give os free a dreufotloB ag 
pesdble tor the foaay ntMaga tlwt wRl anoWUygato 
thmutfi It The mitia fogade on Revpafo ATtoaa to" 
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WP M i J «t ■ BMnao t>oria ooloiiB»d«. vlth oatamM 
(aor iMt tU lw*w IB dlUMtar Mid thtrtjr-flve feet 
kifh. AllowlBc for tti mock grMtor mla. Um Budn 
fstruioi li oompaimbto to tho Bimndeobnrt gate In 
B^lln. Tb* main bodr of tha bnUdhis !■ nboot the 
niM biellAt nn tbe Bonroa of FMla, reaoblag, u It 
doao, aarantr-alx feet above tbe Areet leveL The 
mftn entrance on Thlrty-aeooiid Street la at the can- 
far of thla facade, and at each comer la a atatr-threa- 
toqt wide carriage drive, fronted by doable colnmna 
and pedimenta. HMwar along the Tbirtr-iimt and 
Thlrty-tblrd Street aldea of the building are Amllar 
eolnmna and entrancea to that on Seventh Avenue. 

The paaaenger ataUon bnlldlng, which U T84 feat 
long by 430 feet wide, covera aome eight aoraa of 
ground, and the conatmctlon of tha exterior walla, 
which are nearly half a mile In length, required nearly 
half a million oublo yarda of pink granite. Thin and 
other atone work In the building ran up to a total of 
47,000 tono, and to tranapoH It from Milford. Mean, 
called tor the aervtce of 1,140 frelghta care Into 
the conatmctlon of the building there haa aloo en¬ 
tered 37,000 tone of ateel and 48,000 tone of brick 

Tha atatlatlca of dlmenalona and qnantttlea of ma 
tarlal are of oooh Intereat that we proaent the follow¬ 
ing from among thooe anppUed by the railway oom- 
^y 


r After pooalng under the Boat River the four tubea 
Waoh Sunnyalde Yard, the termlnua of the Long lal- 
ihd tunnel extenalon, which covera aome 108 acraa 


of land It flootalna 73 mllea of tradt, and haa a ca¬ 
pacity of 1,000 caio. From the Sunnyalde yard there 
ore tracka leading to the New York oonneoting rail¬ 
road, which will form a Junction with the New Haven 
Railroad at Port Morrla. 

An Important feature of the New York tunnel ex¬ 
tenalon la Ita relatton to tbe Long laland Railroad, 
which la onhaldlary to the Pennaylvanla ayatem It la 
eetlmated that forty mlnutea will he aaved between 
Long laland polnta and New York city by the opera¬ 
tion of tratna through the Eaat River tnnnela to the 
Pennaylvanla otatlon at Thirty-third Stnet. 

Tha eonatractlcm of the tubea beneath the Hndaon 
and the Boot riven boa boen oo fully deocrlbed In 
prevtona loanea that it will be anfliclent here merely 
to recapitulate the principal featnrea of thla work. 
The tubea under the Hndaon River were driven by a 
opaelal ahleld dealgned by Cbarlee M Jacobe, who la 
alao well known aa the chief engineer of the four 
Hndaon River tubea which were almultaneonaly be¬ 
ing driven tor the Uudoon Company’a ayatem of npid 
tranalt tunnelo. Contract for the North River tun- 
nala woa let to tha O’Rourke Engineering and Con- 
alrucilon Company The ahielda were thruat forward 
by twenty four rama capable of exerting a preoanro 
of 3,400 tone. At flmt, the allt and other material 
were removed throngh tho doom In the front of the 
ahleld, latterly, however, the ahielda ware puahad 
bodily through tbe material, and only about one-third 
of It waa removed through tha tunnel, being admitted 
through the doora In Ita lower face Tbe coaMron lin¬ 
ing of tha tunnel la twenty4hreo feet Interior diameter. 
The Interior la lined with two feet of concrete mak¬ 
ing the finlabed Intertqr diameter of the tunnel nine¬ 
teen feel The weight of tbe caot Iron lining, with 
holta. la from 8,808 to 13,127 pounda per linear foot 
of tunnel The weight of the finlabed tunnel with tho 
heavier lining, when concreted up and equipped, la 
81,488 pounda per lineal foot The weight of the allt 
dlaplaced, per linear font of tunnel, la 41,648 pounda 
The weight of the tunnel with tha maximum train 
load la 41,888 pounda per linear foot 

Thanka to the very able and olBclent engineering 
ataff, the excellence of the contrmetora’ equipment, and 
tha harmony wjth which all concerned entered Into 
the toak of driving theoe tnnnela, the work waa car¬ 
ried thronidi practically without a hitch, and conald- 
enbly footer than the moat aangulne expectatlona 


Tha driving of the tnnnela beneath the Boat River, 
which waa In charge of Alfred Noble, Paat Preoldent 
of tha Amarican Society of Civil Bnglneera, woa dona 
by 8. Peanon A Son, the contrartoro, of London Ba^ 
canoe of the great variety and dlfllcnlt nature of tha 
material through which the tubea paaaed, much trouble 
woa experienced at varloua tlmea with blowouta, but 
ultimately theoe dUBcnltlea were moatored and the 
tubea puahed through to ancceeaful completion 

In addition to the many miniooa the Pennaylvanla 
Railroad la apendlng on tbe four tunnela under the 
Eaat River, and tbe alatlon and terminal In Manhat¬ 
tan, all of which will greatly benefit Long laland, the 
Long lalnnd Railroad la lucroaalng lla own facllltlea 
In all dlrectlono, no oa to adequately rare for the 
larger traffic which will reeult from the completion 
of the tnnnela Tbe contemplated works will nocoas^ 
tata an expenditure on the I.ong Island system of 
more than thirty million dollars The new service 
will Include a six track line from the mouth of the 
tnnnela to Woodnide miles, one mile of it-lrack 
road, Woodside to Winfield, two mllea of 6-track road, 
Winfield to Olendalo cut-off, and 4^ mllea of 4-track 
road thence to Jamaica. Trains will run from Thirty, 
third Street, Manhattan, to Jamaica In IS mlnotea, to 
Garden City In 34 minntei, to Ulneola in 34 minutes; 
to Far Rockaway In 33 mlnutoa, to Flushing In 16 
minutes, and to Oreat Nock In 28 minutes. 

We will cloee by giving some of the atartllng ata¬ 
tlatlca of population which In tho Judgment of the 
Pennaylvanla Railroad Company fully warranted the 
enormous outlay Involved In the great works which 
the company has undertaken Tho population In¬ 
cluded within a ctrcls of nineteen miles drawn from 
the City Hall In Manhattan aa a center, was In 1880 
3,326,888, In 1800 It had Increaaod to 4,612 163 and In 
1806 It bad grown to 6 404,638 It la oallmatod that 
by 1813 tbe population of this territory will bo about 
8.000,000 people, aud in 1820, 8,000,000 Tbe rall- 
roadi that have their termini on the wualeru bank 
of tho Hudson River carried nearly 68,000 OOO people 
In 1886 In 1880 they carried over 72 000,000, in 
1888 more than 84,000,000, and in 1906 they carried 
about 140 000,000 people The algnlficanro of these 
figures waa fully considered by tbe Pennsylvania Rail¬ 
road, and tha vast worka they have undertaken are 
thought to be fnlly Jnstlflod by tbe present and pros¬ 
pective growth of travel within the areas affected 
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HOW TO BOILD A HOOnBOAT FOB *800. 


The propOHltinii of spending a summer afloat Is ana 
whli h nii|H.al8 to many persons fond of the water, but 
the I (Ml of a yai ht large enough to accommodate com- 
forlably a family for a protracted period la prohibi¬ 
tive to (he majority, therefore people swelter aahare 
In hot and uncomfortable hotels, and snatch snoh en- 
Joynicut from the water as chance and circumstances 


Scfonttflc Amorican 

during the snmmer season under eanaUy comtorWble 
conditions. Tbs cost at the boat wonld vary, aooordtsf 
to whether It was hunt by amateurs and how elabormtaly 
It was oonstmeted and fltlad up A moderate price 
shipbuilder should balld this boat oosnpleto with toUet 
and water taidn tor five hundred doUars. As the boat 
la very stmirie In ooostmotlon amateurs should bo aUa 
to build It (or about throe hundred dotlaru. At a 
small additional ooat an awning eouM bo rigged over 
the house-top, thereby providing a fine, large, oool 
lounging space. 

For thoae Intorostod In building such a boat them¬ 
selves the (allowing hints on construction may prove 
useful 

The first step In construction Is to prepare the 
ground and build the sides and bottom of tha hull The 
ground ehoutd be prepared by driving poets and nalng 
stringer! and blocks so placed that the hull may rest 
during oonatmctlon on an abeolntely level plane By 
doing this a level and plumb line can he used to get 
the house and Ita compartmonte built plumb and true 
After the building foundation la prepared, start by 


•o that Oay ton^ nn libs iiAdda (M a^MM fiMjk' 
% inob ouMda. This ig to aU^w tha eMdktac tb bt 
driven In and to pmept Hi balag pudMd olaar throngh 
to the taolda.. 1)^ the hW teguthpr nho kvgo 

galvaalSod Iron iMot ^ ahoai 4 or 4H iMhao long. 
The comor log, A. AhoaUr ho HHtonad to the Bldag with 
K Inoh galvanlaod faun rivoto, ond the bottom planl^'' 
ing ahonid be faetsnod to both log and aides. 
earotnl that tha planking Ilea partaotiy flat and traa 
brtora (aatonlng, otharwtaa leaka iritl nr^ davalop, 
which are bard tp atop. Faint sboold he appUad and 
a few threads of ootton laid along the odga (rf the stdni 
to help mako a watoMlght lob. After the botloaa la o* 
throe I X 4-liioh yellow pm# stringera, O, ohould ba 
fitted and nailed from the nndorslde of the bottom. 
Carry these atringori ap,to the ends as ehown tat tbo 
plana. This gtvoe ns the hare hull, and we ean now 
proceed with the bouse frame and siraU deoki at eteh 
€nd 

It might be weU Unit to enU nttanUon to tha two 
water tanka that aro ahown In the drawing If thaas 
are to be put In It la wall to do It now, otherwlao somo 



■gonoHAL nav aip bdi tuvb sgowipe omriTBvomgAi piTAiia or tbb HooinoAT. 


A solution of the problem of living cheaply and 
comfuiiably afidat Is found In the bousehoat Buoh a 
life oftere many charms and advantages It la gdne^ 
ally cooler on the water, and the air IsJrwber and 
belter being free from dust nnd land amelia. Bathing 
IR alwaya “on tap,” and the entertainment of (rionda 
iH lUMompanled with more charm and privnoy than In 
a (larded summer hotel If the locality bocomea tira- 
coiiie the huuacboat can be towed to another harbor 
for a few dollars and there li no pocking of trunks or 
llpplug of servants when getting out of town. 

The plane herewith ihown r e pr ese nt a amaU bonao- 
boai cBiiaiile of accommodating (our or five paratma 
comfortably for a very moderate prica It would eost 
four pereone fifty doHara a week at ao avetage p ri ced 
summer hotel This amounts to sl^ hundred doUan 

a three months, without eAras. The boot ahtfwn 
c could be built (or li>es than that Then at tha 
end of Bummer It could easily be sold for mor^ than 
half Its value or kept for another year In any onao 
thars would ba a very largo saving evar living oshava 


getting out the slilea. These are Of IH Inch yellow 
pine, laid throe etrakeo to a aide As tha dapth of 
the boll la 80 Inchei the sum of tbo three planka ihoold 
be 88H laches to allow for the thtoknese of the bottom. 
The Bides are hrid blether by tempoimry stripe of 
wood secowed to them. When thna second fasten on 
the lower Inside edges a yellow pine corner log f a d 
Inrhea M ahown In the croon section plan at A The 
object of this is to stiffen the edge and nfford agtra 
nailing surface for the bottom planks Mow sat up 
the sMeo in their proper placet on the buUding tpanda- 
tion and be very careful to see that they aro parfSetly 
plumb and leval, ethorwlaa the wbol* att u p f aw vlO 
be cro^ud. Nall Utrea or four stripe aoroao tbo bottom 
to boM It In plaea and then put la tha onfl FlapM M 
of the hull. Thaos art of IH-lWh yallo* p4no Npit 
pot on tha ptanka which ostaad tren the and piiMoa to 
tbo bottom Thaae planks, as vron aa tha bottom ono, 
are of IH Follow phio, and about It toobot In wMth. 
Proeaad to put on tbo bOH^a V bagfaatng at both 
ondooadwoihtagtounrfllkamMfllo. Vtaoths^laMl 


of the daek Ttaomo and doi^ cdUiwt bo laid, and It' la 
more trouble to put them In laiar Thaj iMiA bo of 
Mfidnob galvwlaed iron audflttod wlthffiHagiiWkii io 
eomo llnab with tbe otrtMda of tbO daok, Tflo sUbplFJ 
pipes can be ns undar the <gbl)i floeriii^ balapa |t l| 
put down. c 

Tbo neat nMmbon to pqt up art the stM haama 
to take tbe weather boarding of ttm hoqdt.'^ Tha befcklt 
are of t*i S-moh i^niao. ThOF ohopld bo put 4nti^. 
lengtha of I tpst 11 Inohda. Jog than ovur tha ooMi|F 
log. A. and aoohroly mdl thpoirto n. raptmlHif^M 
the side of tha huB with ri«mt lalviuiHdd 
oaro holag takeg to gm pavurkl vbiF Btf*’ h h| u* i >it g| f ' 
In the tower aids pMim. apMjnrM tkaaa ba|iM 
Uin vary on poodW of the Oto 

udptrtU|q«A Tte wtf to do tUa to to ^ 
bU tlm baofflg that oomo to-udndow OppntotorOB^Ttoeii^ 
thws ondTHas ibk>bto1to)likg bhongi.^ 

A lift .fe ■ 
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Mf tiwtow and lOIt tor the wladowi cut* 
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Bmtid to tko d*oka- Rod 1H > S-lnoh yellow half rwuid molding. 

, ^ JtriggH* oonMi Uio end it— - 

Vhoro tho of tto dodi wjU 0 


the edge of the henee, and after aeenrely 



maced 1 feet on centers except where It 
may be neeeaary to vary them slightly 
so that they may serre as a backing for 
the partitions 

It la now In order to board up tbo sides. 
TJae % X $-lnch rabbeted boards of the type 
Shown In the section SUrt from the bottom 
and lay oot the widths, an shown In the 
plan, BO that they will come right for the 
dniahing bands. Nall each board to every 
stud with two nails, and oonnterslnk and 
pntty the heads The sides are now ready 
for the flnlshing bands and window trim' 


t the c 




vertical trim of % Inch white pine 8 Inohea 
wide, and also the door trim Then the 
hoiisontal band under the windows and 
the strake at the upper edge of cabin, 
which shonid be 8 Inrhea deep and finally 
the second band at cabin top and the win¬ 
dow trim, both 4 Inches wide All the fore¬ 
going should be of %-lncb white pine The 
trbn at the window openings should ba 
set back so that a shoulder Is created by 
the studs and sills to form a rabbet for 
the window The croes section plan will 
show this The windows are hinged from 
the top and swung outward, as Indicated. 

Proceed to finish up the cabin roof by 
planking it ever with % Inch white pine 
boards laid In 4-tncb widths and having 
a tongue and groove with a bended edge 
undemeatb for a finish In the cabin Paint 
tbe top well and cover with No 10 canvas laid In a plans wilt be suflirlent 

single piece It can be obtained In widths as high as out Tbe doors are ol 

It feet, and H Is much better to use tbe single piece open In two sectloi 
and get rid of seama which are liable to leak. Draw tbe venloit when thus 
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enable any one to get them 
f the Dutch type that Is, they 
They are more bandy and loo- 
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An ornamental railing tore and aft, as ahowa, aSortls 
safety and oonvenlence. Tbe after side la fitted with 
a rope, which can be unhooked to allow boarding tbe 
craft. This completes the hull, and we can now 
turn our attention to tbe Interior 
The first step Is to lay the cabin flooring 
after painting the Inside of the bottom 
The floor may be of %-lnrh yellow pine, 
laid either in 6-inch widths or In nar 
rower widths, with tongue and groove 
Tbe former width la perhaps preferable 
In this case Begin at one end and plank 
athwartship on the stringers and corner 
logs. Bweop out all shavings and saw¬ 
dust as you proceed After the floor bi 
laid and smoothed up, the partitions and 
cabin fltttngs are ready to go In 
The interior Is arranged to provide 
sleeping act ommodatlon for a mixed 
company of tour Bnlurliig the house¬ 
boat from the after end the first com 
partment comprlsea tbe living room, which 
la tnmod Into a sleeping room for the 
men at night The doorstep has a remov¬ 
able tread, and is used as a locker On 
the right a 6^ x 3 foot couth Is Installed, 
fitted with a spring and mattress. Next to 
this is a desk with bookshelves above 
Upon the oppoalle side, near the door Is 
a folding borth, shown standing on end 
This Is built simply like a hollow box, 
containing an ordinary spring and mat 
troaa. It bi lowered down tor use and 
afterward up-onded and hold by a couple 
of hooka In tbo opposite comer is a 
sideboard with glass rack above and draw¬ 
ers beneath to hold table linen A fold 
Ing lable and two or three easy chain com 
plete the turnliure In this compartmsiiL 
Of course chairs and inuih should be 
bought, but It would he more satisfactory 
to make the desk sideboard and (able, 
and this would not he very difflculi If It 
was done simply of oak. In the misalon 
stylo, and slaliii-d Tbo nuxt compartmont 
1 b (or the ladles Hero a doiibUj bed Is 
shown which may bo taken from the 
house and Installed or built In llko a 
regular bunk with drawers underneath or 
left open for the reception of trunks 
There arc tao lockcra at tho foot, onn 
(or linen and tho other opening Into the 
sIltlDg rooms for the men’s clothee A 
built-in biirenu Is shown opposite and a 
window seat and clothes closet The for 
ward pompartment contains the tollel with 
mirror and folding wash basin on the left 
and the galley fittings on the right An 
alcohol stove Is indicated along with a 
imrcclain sink and Ice-lxix under the dresser Htores 
may be larrled under Uie forward deck The imnlllon 
for the cabin dlvlelons and lurkcrs should be of % Inch 

cypress pul up In 3 Inch strips, tongue and groove, with 





a V or beaded edge White paint may be used but a 
very nice effect Is had by staining the iiartltloiis and 
stud beams dark green and filling In between with 
green burlap tacked In place and finished aroumJ tlie 
comers with a neat little molding The roof and hiuiHe 
beams should he either white or a very light olHe gray 
green Varnish the floor and use riiRV nr male Of 
coarse the cabin sides may bo colled over but that 
adda somewhat to tbe oxpoDBe and ndnilts of a less 

artistic effect A very good looking finish for the ex¬ 

terior Is os follows After calking the bottom planks 
with oakum putty the seams and then give the bottom 
three coats of red antlfoullng paint Carry this up the 

sides for 10 Inches Paint tho rest of the hull black 

A very dark red for the weather boarding looks well 
Make all the hands, window trims ind sash and deck 
railings white The decks and cabin top shonid have 
(our coats of a buff color All other wood should have 
three coaU 

The boat la moored by securing chains on either side 
Of tbe hull and leading them to a common chain about 
IS feet ahead of the boat TToe three times aa much 
chain Ol there Is depth of water and a soo-imund mush 
room onehor, and Umto need Im no (ear of going ashore 
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Ikt Irtwnd^ WP*HS (A itaad 
•ttH whPi'tlw iteiih iIMm oT«r It Tbit 
It ■atm that ocmUT tak« ptao*. 
ttr tiM top ot tlM Cham trawla tonwrt 
a» Mka Um opMd of (ha ilelgh. It will 
fliaa ho wall that la Taalltr tha lower 
part of the ebala In cootaet with the 
ftonnd oonatltntao a niilhaa over which 
the Tohlola itoaU can move. 

Hia driver haa hie poolUon on a boi 
frffchiO the entlne, which eeat forma a 
receptacle for toolo. apare paru and other 
aooaoaorlea That the vehicle baa great 
oUmhlng power haa been ooncloalvelp 
provad, for It will aaeend ateep banka of 
earth and ride over oerlona obataolea eaa- 
Uy and without any appreclabla dlmlno- 
tm In apead 

Although tbla alelgh can carry a imrty 
and full aqnlpmant, Ita ortnal func¬ 
tion la to act an a tractor for the haul- 
■fe Of ordinary olodgeo, the trailing va- 
hlolea carrying the loada Upon comple¬ 
tion by the bnlldera, the tractor waa 
taken to Norway by Capt, Scott, and anb- 
mitted to aome exacting triala on enow 
covered Lake Fefor and the tumbled 
country In Ita vicinity, where the condl 
tlona were aomewhat analogone to thoee 
prevailing around the couth pole. Hear 
Uy laden trailing aledgea were hitched on 
to the 'tractor and numerona Jouneya 
were made among the Norwegian lee 
Ooldo. The vehicle proved Itoelf fully 
capabla of wlthaiandlng rough uooge, and 
Capt Scott expreaa o d hta complete oatlo- 
faction with the reanlU achieved 
Very different from thla oled In dealgn 
la one which haa lately been put to a 
oerlea of oevero running teiU over all 
klnda of Ice and anow In the district of 
the SlUan lAke, Sweden The accom¬ 
panying photograph of the motor alelgh 
was taken In the Baator days of this 
year, after the above-mentioned testa had 
been carried out 

The doilgn differs from that of other 
automobile alelgba In the driving mech¬ 
anism. The sleigh la propelled by two 
driving wheels, each fitted with a num¬ 
ber of steel paddles between which on 
elastic frame la fixed This simple con¬ 
struction thus combines the advantages 
of a paddle wheel and the Canadian anow 
shoe, haring the propelling capacity of 
the former on fixed toe and snow aur- 
faces, and the supporting and friction car 
podUM of the latter on loose snow The 
flexibility of the frame tends further to 
prevent the snow from clogging by ex 
pelllng It from the paddles. The driving 
wheels mn in the tracks made by the 
sleigh runners, snd thus tend to make a 
good contact surface fOr the paddle 
wheels. In case the snow Is not com 
pr e ssed enongh by the runners, the pad¬ 
dle wheels sink by their own weight Into 
the snow, and compress It sufliolently by 
iw—iie of the frame The paddles engage 
with the compact snow by cutting 
through the crust os knives, and work 
on aeoonnt of their breadth, against 
suoh a large wedge of the frosen snow 
surface, that an effective counter pres¬ 
sure U obtained whtoh would otherwise 
be Impossible If the driving wheels were, 
for Instance, provided with spikes instead 
of paddles. The sleigh U In tbta tn- 
stanoe driven by a fi-horseiiower double- 
Oyllnder aircooled gasoline motor The 
motor sleigh illustrated Is designed to 
serve only as a traction engine, to which 
any kind of sleigh can easily be attached 
nr dsUebod wtthln a tew minutes. 

It Is of course easy to make the motor 
Slalgh as sslf-eontalned as an ordinary 
- antaseeblle, and tha elsotrloally-drlven 
' forerun ner s of thla slel^ were success- 
fttUi- hum ta this way. 

The motor sleigh is governed by means 
of a very Ingsntous and rsliabis steer- 
' log devloe for remote hand weratlon. 
powsr raiinlTad tOr stesring is tiaas- 
mjiMl taesn the opfinting han»w|Msl 
thsougb gintbls stsel tubas to the motor 
'k the tests a speed of 44 mSes an hour 
, M » stoonth los sufdaes was attained. 
Vkn travaihUt ovw (he Snow and lae- 


SqUiotllBc A 4 Deiftlpftn 


Wood-working i 
Machlnaryv^ 


isvicarfisi siv't 

engine and Foot Lathoo 

AOHINC anoe OUTVI^ 


I MWMsSeMSa.'Vt 

m Disi iuik 

ron iinMv w^. 


jcsT FrniiinHmn 

VEHICLES OF THE AIR 

BrV UMJCHISD 

■om a oounun. bi.. in bMim. sm T«k car 



BUBBEB STAMP MAKUTO.—THIS 


Lathe Book 


■nM^ga^^SMin BW UTBS 
iwH-iiLeiibs 
Olid mp 

■sniiat—iiinta. «iiantoin,inuiin.in. 
PIpeCritlBsnf Thtvadisi MKhlac^to 


THgCUjrra A 



••AERONAUTICS” 

“AgRONAUTES.' 1771 araedwv. Nn Yart 

Automobile 

Inventors 

neoainf ttiinM. mMadco to Mtoot and iMoit- 
fmrtwn mutur nm or automiSMIo pwto £ould 

write St ^ lUBTim onr, moh. 

Free Free 


M * OOL, hta. MMrn sf MsfiBeiti 
SSlgM«lwW.|to»T«rii 


con d ltl o B on soeount of tbs preTnUing 
thnw, n spaed of 10 miles u hour wm 
attained, tbs total weight drawn bslng 
OTsr one ton. Daring a running taot of 
Mveral eonaaentlta hours, tba^ SToiuge 
speed waa lO mllss tn hour '* 

The Inveutor Is a Bwedlsb englmer, 
Ifr H. Rahanson 

proTSMBt or Ike ineaudm^^on^ 

Although the establishment of a re- 
learch laboratory by a large manufactur¬ 
ing organisation Is not a novelty, the in¬ 
ception by inch an prganlMtlon of a lab¬ 
oratory which hae for Its object the devel¬ 
opment of lelencs rather than the 
Improvement of eonte Industrial commod 
tty Is probably without precedent. For 
that reason, Mr B. P Hyde calls atten¬ 
tion In a recent number of Science to the 
new phynlcal labomtory of the Natlonnl 
Biectrio Lamp Aseoclatlon, even though 
It la ntlll only In a formative state. The 
object of thiB laboratory li iclentifle, the 
specific purpose being the development of 
thoee branohee ta science with whtoh the 
art of lighting is cloaely aseoclsted The 
fundamental Idea which haa prevailed In 
I the orgnnlsBttoB of the work le the proper 
eo-ordlnntlon of physics snd physiology, 
the pit^r c»opemtton of the phyilcist, 
the physiologist snd perhaps the peycbol 
ogist r 

The organlutlon of the Inborntory Is . 
proceeding with this Idea as the founda¬ 
tion. The development contomplatee no ( 
sharp dlstlncttoos smong the different | 
divisions of the work. The probleme to 
be Investigated, however, group tbem- 
selvea roughly Into three clsasce, and J 
therefore reouire, In order to Iniure the . 
proper attention to each, a threefold divl ' 
elon In the organlxatlon The three ^ 
groups of probleme to be Investigated 
may be clesaifled as (1) thoee that have 
to do with the production of luminous 
energy, (S) those that have to do with ' 
the utlllxatlon of lumlnone energy, and < 
(3) tboae that have to do with the effects ' 
of luminous and attendant radiation ' 

Under the first olaas will come the In ' 
vestlgatton of the laws of radiation, and ' 
of tbe radiating propertlee of matter The 
problems In this cIsm arc purely physical i 
and tbe correopondlng dlviston will be i 
Intrusted to a competent pbysIdsL 

Under the third class will come tbe In i 
vestlgatton of tbe effects of light and the 
attendant radiations on tbe eye, on the , 
skin and on mlrroaeoplc organisms Tbe ^ 
problams In this clam are physlologli'al, | 
and tbe corresponding division Is under 
tbe ebarge of a trained experlmenUl 
physlologlat 

Intermediate between these two classes . 
of problems (tbs first snd tbe third) 
whtoh are distinctly different, there li i 
another (the second) which forms the 
connecting link. Touching on one side 
tbe physical production of light, and on 
the othsr tbe physiological effects of 
light, thU Intennedlsto division of the ' 
work will smbrace most of the scientific j 
problems peculiar to lllumlnatluj engl 
neerlDg. Investigations of tbe sheorblng, i 
refieotlng and diffusing properties of mat ■ 
ter, the meosuremeat o( light, I e, pho¬ 
tometry, and the study of the complex | 
phenommta of color and color aeniatlon, , 
properly come wltljln the ecope of this * 
department of tbe work. ' 

neteMMe CItair Slohlan. | 

Meesra. AMtot oMi Qlmel recently pre¬ 
sented a paper to tbe Acaddmle dee ' 
Bclenoeo oonoemlng the good reeulta oh- , 
talced In the production of cider by wash 
Ing tbe applee with an oxidising solntlon 
iDBsmneh os elder Is the usual beverage 
of tbe populations of the north and weal ‘ 
of Franee, Its manufacture ehonld concern ' 
hyglgnista as well as tsobnictans. In many ' 
es s es the quality of the product Is much ' 
Interior to what It sbooJd be were tbe ' 
p r ocess well carried out The washing of 
ths applaa Is tadlspenaable to frae thsm 
from tho Imporitlss whtoh thsy carry, but 
wo must alao taka account of tha dafeetlve ‘ 
quaUty of the water whtoh la available In 
many cones. Tho utbora* pravlous ro- 
(Uonohidod OH pope 4M) 


THIS VANADIUM 
STEEL GEAR BLANK 

is fachea in dinmntor and wan 
bnsitcoU—flat uptln itself ns shown, 
without n sign of n cmdc or fracture. 

Vinadium ii sn clcmenlsry metal | tt mehiat 
1600 dqpvn I ) tllnyrd with iron in the pro- 
pOTUon of one to two, It melii belure the (using 
tsuipersture of non or steel, and u herro-van- 
sihum may be thus added to the foundry ladle, 
the open heanh furnace or the erudble, to 
molten iron or steel 

When to added it combines with oxygen rod 
lutnigen rod reniniret these gsses in s fusible 
fleg, mskiiig tbe renudnlng mete] dense, non- 
porotu, homogeneous rod stroegci (o a marked 


A pocket knife with n Vnnndfann 
•teel blade w31 cut chips from • 
stool spOco. A cerpentor's saw ^ 
Vnnedimn ated wiO cut through n 
two-inch gna pipo unharmed. Looo- 
mothre cylindera of Vanadium caat 
atm wear fhro thnm na long na or- 

inga from Vanadium atoel ingots are 
the strongmt, most olnstic and 
longeat lived forgings possible* 
Vanadium sted springs, owing to 
their free d o m from crystoliiantion, 
wear three times as long ns carbon 


Vnu ere getting only partial results If you 
don't use Vanadium steel Its marked wearing 
qualities commend It u the only material (nr 
lulroed switch poinu rod crossings, hi|>h- 
duty parte of ell mechinery, springs, gears, axIis, 
rod ell forgings. 


AMERICAN VANADIUM COMPANY 
331 FRICK BUILDING 
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•n ai to bwterU for Uio praient purpoM 
The Juice of the fruit thue treated la found 
to clarify rapidly The ooaculatlon of the 
pectio matter ia alwaya well carried out 
and we have formed an abundant brown 
aurtoce layer Thin aaaurea the atablllty 
ef the elder with time In thiii reapact The 
dlaatnaen, eapeclally the maloaydaae, act 
eliminated by precipitation, ao that we 
avoid the principal oauae of darkenlns of 


chlorite baa a favorable aelective action 
00 the fiocchonimvrfif moM and a dentruc- 
tlve aetloo on the anaeroblo derma, and It 
thua aolvea practically and nimply the 
problem of a pure fermentation By ad- 
dlnt to tbla treatment the method of re¬ 
peated undar-drawlnta, wa can obtain 
older which will keep much longer, and 
tbla la of Intereat for producing bottled 
older Then la no harmful matter Intro¬ 
duced by the preaent prg<»(ia. Compara¬ 
tive analyala of elder made from treated 
uid from untratad applea ahowa a 
marked advantage In favor of the farmer. 

nilUary KItea. 

KItea, aa well aa dlrlglbleB, eapUvo 
balloona, and aoroplanea, may be made 
lervlceable In military acouting. and 
tbelr aimpllcity makea them eapeclally 
valuable. Purtbermore, they can be em¬ 
ployed with any velocity of wind between 
18 and 86 feet per eecond, wboreaa the 
nae of a captive ballooa becomes dllBcult 
It the velocity of the wind eiceeda 88 
feet per eecond Biperlmsnta recently 
made at Boulogne by Capt Baoonney 
ahow that It la quite praotlcable to carry 
two poraona by meana of a large kite 
Tho kltea used In hla experlmenta were 
of tho Cody type with four auatalning 
planea and with triangular atsbilliing 
wlngi In tbla method of construction 
each rectangular cell la strengthened by 
diagonal rt^a of bamboo to which the 
atabllliing wings are attached The ap- 
paratiia constated of a aeries of kites eon 
nerted together, for tbe purpose of sup¬ 
porting the isbio, and of a second mrlea 
of kites attached to a very light Larrtage, 
which moved along the cable, and from 
which tho car or basket was snapended 

Kites ran nearly alwaya be ueed at 
sea and on the coaaL They are simpler 
and leas eaiwnalve In every way than 
balloona and they are also strong and 
easily repaired. These qualities should 
make them valuable for many purposes 
in military and eapeclally In naval opera- 
ilona. __ 

A wlroloas telegraphy station near Ber¬ 
lin elalma to have establlahed a record 
In eomblned overland and sea trantmis- 
nlon of wireless moaaagM Tbe station 
recenlly aucrevded in maintaining wlre- 
leaa rnniniunicatlon with a Woermann 
liner during tbe entire voyage from Ham¬ 
burg to tho Cameroon The gnateat dis¬ 
tance algnaled was 8,600 kllometara 
(over 4 000 miles) Although measagaa 
bad to pass over the Alps the Algerian 
tablelud, nnd the Adamana Range, com- 
mnnieatlon vraa^ U is stated. aSaotad vrith 


tvow READY J 

THE ANMUIL Slum HOUSE NUMKR | 

American Homes and Gardens! 

’’THE May Nodbar d Amancan Homes and Gaidena ■ devoted to dw mal o 
1 houM, ib bnidmg. its decac a Uo i i, and gi hniahatg. Tlua nmib ewilMia a vast ” 
anKMBt of Uionaatioa for the pnapectore hoaoMwlder Spedd atteaboa ■ ^ 
wan to the ■ e i peoave toaal houM which ■ the moat nmeroudy erected dwdng b <i 
America, and the type of house that at once esegaa lha wnlest mteieB and of era ibe £ 
ncheal field for auggeabve h^ifdoeat. ^ 

Vanoua departmenli con ducte d by apeaabite add greallv to ibe vahie ef dna J 
mnber and the ana baa been to brag out the diaiB of ibe aanple beaubfui dma wfaaeh r 
conlifiuto to domobe eoanfort and hupmeaa aoieiy for die panpoae of aabmig the prob> ‘ 
lema which confiaut the bouae-owner but which canaiot be eipUaied wgfaoul die tmml- | 
ance of a competent opert. It wS tel him bow to lelcct die couniry Be, how to place i 
die houae upon d, tbe atyle of arclotociure m which dw bwiae ahould be deaviad, haw i 
the vanoua rooana of the houM abrndd be plaiwed, die matenal of wfaicb g may be bA ^ 
thekmdof plumbiig fisiurea to be taed, the efaoaee of hangmga for the wala, dooas and 
wmdewa, appropnata funulue for the various rooana of the house, and how to faqr out i 
die graunda aboig the houae as wdl aa to die pianiint of them. Beades them denrt> i 
monts the ma^zme w^ eqaitebi a boat of ailiGlea that must mevgabiy a tewd a te dw dean | 
for heme impauvamaaiL | 
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HALLEY AND HIS COMET 

n« JMT III* U Jmllmi I* k Mt af IW BMt («Mt li kfator, ilrnffy Iimm 

H t H ay'i ctmtt Ut ! ■ ! ■■■< tftir a la^ a( aaaarily-fhra jaan. Wky aat laata lU akart lUa 
w Jai W cMHt ml akal caaaU b laaaral kj i n M ag Ika f afcw b g trtalaa T 

Scientitje AjiH>rican Vo 19, Vol XCVItl Qw PlMM|riiorMCMM aa4 M«taor 
Train*. An Article In which the iiivestifmtion* of C C Trowbridge vt Columbia 
, Univcralty are deoenbed, showing tlutt the after-glow produced from a vaenum 
tnberebeuihlea closely the effect produced In the sky bv the paaeage of meteors, 
Srieiitiffc American No 6. Vol XCIX Tba Myatary of Coa s eU. An article la 
which the faiiious comets of the lust century are enuuierated and described and 
modem comelary theories discussed 

Srientilic American Supplement No 1738. Andant nnd Popniar Man* Abont 
COBUtS. Uueer superstitions about the atiungcst of heavenly bodies. 

Scieuti&L American Vo 7, Vol Cl Halley'* Cewit. An lutenetlng artlcl* by 
Dr Alexander W Koberta, in which the general history of Ualley’s famons 
comet is sketched with comments on its past appearance* 

Scientific American Bnpplement No, 1705 ThoNest Apparition(1910)nf Halley’* 
Comet. An impoi^t article by H C Wilaun, with a map ^vlng the puaiUon 
, of the comet relatively to the orbits of the planeU from September 15, 190B, to 
July n. jpio. 

Sdentiric Amencau Supplement No 163a Hallay’s Comat. An article by F W 
Henkel, F K A S , which tells how Halley esma to discover the comet which 
bear* liw nume, and bow malheniatlcians have plotted it* orbit 
Setentific Amcncan Supplement No 177a Edmaad Halay. A biography by J 
B Uore, M K 1 A , of the nun who dispelled cometary snparstltlou and popu* 
lanxed the law of gravitation 

Scientiffc American Snpplement No 1773. Light Praaanra aad Coasat*' TaOa 
An explanation of the vogariea of a comet'a tail, by Arthur Btaaley Bddlng 
ton. F.R.A.S. r r ■ 

Scientiffc American Hnpplament Nus. 1788 and 17S9. Hallay’* Coamt. By Oeerge 
I' Chambers, F R A S. Tb* most tborougb article which has thna far appeal 
on Halley and UoUey's comet 

Scientific American Na 13, Volume CII C oa d eased Pacta Aboat Hallay’* 
Coiaat. By H W. Griggs. A few facts pramated in condenaad fonu for 
those who wish to follow the conne of Holley’s comet In the heavens. Maps 
showing the apparent petb of UaUey'a comet through the heaveas aad the 
relation of the orUts of Ualley’s comet and the pUacts. 

Snentific American Na 16, Volnmc CII IWlay’a CoMt at tta BrfgbtMt. By 
Profeasur Henry Norrii Rnasell A simply worded aatronomlcal aitlole telling 
bow Hnlley’* comet was dlacovcied oa iu preaaat letom, whan it will appear at 
lu brightest, where to Ipok for it, what it U co m poaed of, etc. 

Sdemifie American Na 18. Voloma CH How to Maka a Modal ol th* OrMI of 
Hallay’* Comat, Bbowiag lu Relativ* PaaMsa to tba Barth’s <Mlt. De¬ 
signed by James X Lynch. By meaas ot this modal maay of the pbCBooMiia 
of Halley’s comet can be explalaed. 


I ^ this modal maay of the pbcaoi 


the sagged observations propomd by th* Astnoamloal and Physloal Sodoty 
of America are given, no far aa photography and apoa tre eoopic ulieenatlBus are 


Smentlfie American »ipBlaiBeat No 178s. Hnqoy’a c a n t a gy J fl*. Holley’o 
own account of bis uvastigntlons on arbh*. 

Scientific American Bapplement Na 178$. H o B oy’S CoOMt M Joaa froa* thO 
Barth A ubio prepared by the dlrtlngalahod OrooawMhMtnnoinor, P. 
Cowell, giving the edlptic co-ordlnatM of UMtoyk oemot to two dmM 
pUce* at Intervals of four days tbroogb aa m a rt aad lig from on pad t* ihr 
other of tbs latos lectnm of its orbit. The dgorea apply appradmaMy toaoy 
retnrn 

SclenliBo American Na 10, Vol CII C«dd tbo Barth CoBUo Wtth • OdmOtP 
An exam^tioa of past comet sotrm aad the gaaargl pemihahy ol OdUMop 9f 


a comat with the earth. 

Any one of these papera will be mallad on receipt of 10 ornta. Tha oadhoott wAl 
bo sent for (i TOk Order from you newadasUr or tram 

MUNN A COMPANY. Inc.. 361 BaofOwv, Hmt 
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PENNSYLVANIA RAILROAD 


Klhl^ 'urttv M 
Tilkt«« MrUor rvc 




iHf the business man’s trains 

^^SmSR The man of affaire when he tra\els wants all the con- 

" SwlSf veniences of his club. He w ill either carry his busmew. on 

wtlK the train with him, or make hi8 trip a recreation. In either 

case the Limited trains of the Penns\l\aniu Railroad meet 
. SmtU hi8 requirements. If he wishes to talk hiismess en route, a 
‘mnini drawing-room or state-room supplies the private office If 
he wishes to finish up some left-over correspondence, there 
» 16 a stenographer at his elbow to do his bidding without 

Sn'Hu charm. If he wishes to keep in touch with the market, he 
' has tne stock reports, which are telegraphed to the tram. 

uMCMn Many biismess and professional men talce advantage of these 
facilities. 

' If, oil the other hand, he wishes to forget business 

uTlIt'mii * mental rest, he can do it in a luxurious manner, 

^ surrounded by tasteful appointments and all the things that 

his club supplies for satisfying the inner man There are 
itw'in hooks to browse at, periodicals to skim over, and beyond the 
wide plate windows an ever-changing picture of nature in 
“tII" all manner of environment This is restful and at the same 
^ luLioi time engaging. 

The ouintette of lamiteds, led by the “ Pennsylvani.i 
SItmiS Special” (tne IK-hour tram between New \ork and 

1!J«m Chictigo), “The 24-Hour St. Louis” (fast evening tram 

' SmIS?. to the Southwest), the famous old ”Pennsylvania Limited” 
(the Pioneer of the Limiteds to Chicago), the “Chicago 
uMui Limited” (evening tram to C'huago), and the “,St. Louis 
lists! lamited” (the afternoon tram to the .Southwest), arc all 
ItdlSE expressly equipped for the use of the business man and the 
S.!”"*, traveler for pleasure 


iLearn Watchmaking! 
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KERITE INSULATED WIRES AND CABLES 


ARE BEING INSTALLED TO OPERATE THE ENTIRE 


INTERLOCKING AND BLOCK SIGNAL SYSTEM 

of the Pennsylvania Tunnel and Terminal Railroad Company 


NEW JERSEY 


NEW YORK 


LONG ISLAND 


EIRITE has back of it an unequalled record of half a century of successful service 
under the most adverse conditions. It improves instead of deteriorating with age. 
Ifficiency and safety in electrical installations depend chiefly on insulation. KEJIITE 
1 is more dependable and will outlive any mbber and mineral insulation made. 

jesults have demonstrated the superiority of KEIRITE. The only real test is the test 
of time. KERITE wires and cables installed half a century ago are in service today. 

nitial tests determine the properties of an insulation only at the time they are made. 
They do not determine how well it will do its work years afterward. 

he rubber (a perishable substance) is the basis and limitation of all other insulations. 
Kente (an imperishable material) is the basis and gives practically unlimited life 
to KEIRITE insulation (the mbber being incidental). 

xperience of others should be useful to you. Long life and efficiency and not first 
costs mean ultimate economy. Insure your service by using KEIRTTEL 
1850-SERVICE PROVEN-1910 



KFlim - INSULATED WIRE AND CABLE CO. 

inoorporatcd by w r bwxey 

HUDSON TERMINAL, 30 CHURCH ST, NEW YORK. U S. A. 

WESTERN REPRESENTATIVE. 

WATSON INSULATED WIRE CO, RAILWAY EXCHANGE. CHICAGO 
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to kulM thli Mflvwr lov ttiwtehM al nlntorcoi eon- 
onto mom ibada. Tk«M will not imlr b« itroiicar 
tkw tlw pr«witt ttmbor ttnicturM, but tber wUl b* 
raUntf Mft frodi tho moiboa of Ore 


Ao ted«9M4M* gMOllii»drivea railroad motor car, 
whicb wo kafo (roqiMoUr lllnitrated In thli ioumal, 
U gnwtug In favor ▲ now ear, 70 feat in length, 
raoMtlr laft the ibopa at Omaha for the Bnlfaio, 
JloclMMter and Flttebnrg Railroad Tbla la tbe aeveniy- 
toqrtb car of tha type* to be turned ont from theee 
ihopa, and h la tba alsth car to be bollt for service sail 
of the Mlaalaalppl River 

Tba aver-Bonaalay weight of Weaiern paaaenger 
' trnina la being met by a ateady growth In the elaa and 
power of the locomotlvaB. The Chicago, Mllwauhee 
A Bt Paul have recently tamed ont of their ihopi 
wo types of ala-coupled simple locomotives, with 
eytinden 23 Incbea by 21 Inches, one of which has 
drivara and a tractive effort of 31 300 pounds, 
4 the other 83-lneh driven and a tractive effort of 


AasleoMoaltj-operated pile driver la descrllM-d In a 
Yecent nomber of tbe Electrical Review and Western 
Electrician The apparatus, which la of English make, 
In provided with a revolving frame and swivel lead¬ 
ers. tnstead of a mechanical device for gripping the 
monkey, an electro-magnet la used, the top of the men 
key being planed off smooth to provide a good conU( t 
surface An electric motor Is used for operating i 
hoisting crab The circuit of this motor Includes Ihn 
magnet, and the switch for the letter Is ettached to 
the crab 

An Important paper on olli used tor switches and 
irauafornicra was recently read at the Manchester ses¬ 
sion of the Institution of Electrical Engineers. It 
was pointed out that very little alteutlon has boon 
paid to the quality of tho oil uecd In Ibis way, and 
that any Imparity In the oil would reduce lU resist 
ance to a flow of electric current, also that tho specIflL 
realatance at different temiieratures varies with the 
grade of the oil Careful Investigation of this anb- 
jeet was urged with a view to obtaining alls of stand 
ard resistance valnea. 

In a raoaat lecture before the Engineers' Club In 
New York, Mr Elmer A Bporry, the electrical engl 
Beer, demonetrated with a working model the valuo of 
hll "active" gyroscope It the ordinary, or ‘passive ’ 
gyrostuite be applied to ships, the vessel must roll 
some 2^ degrees before tba countcracclug Influence is 
eserted In tbe now type the least tendency toward 
a roll sets In operation a governing device, Lonalsllng 
of a smaller gyroacope, which starts the larger gyro 
scope, nnd thus secures an lusianl and ahaolute sia 
blllty Ur Sperry bolievei tbla new type will provide 
the gunner with a perfectly stable platform 

Ammina will be repreeented tbla year in European 
yacht racing by the large and powerful iwo-mosted 
schooner, "Westward,” which has been built by llerres 
boB for A a Cocbiane of ths Nsw York Yacbt Club 
Tbs "Westward Is the largest American racing 
schooner yet sent across the Atlantic She Is of 197 
tons groa, ss compared with the "Ingnmar,” of 142 
tons, also built by Ilerresboff, which a few years ago 
made a brilliant record In Engllab and OermaD waters 
Bbe will meet the big German ■cheonon 'Meteor 
and "Germania,'' and probably one or two English 
built ochotmen of has else, but of proved speed and 
ability 

Aooordlag to A. A C Bwlnton, the first flight of 
a model aeroplane propelled by steam Is to be credited 
to the Hon Charles A. Paraona of tnrblne tame, who in 
1 HBS bnllt an aeroplaas with two 1140ot wings and a 
iBll, and drovs It with a Mata csglae wboas eyilader 
was IH incbea diameter by 2 Inches stroke, otaam 
being anpplled by a boiler IH loobsa diameter by 14 
Inches kmg. In which stsam was generated nt M 
pouads preasnre by a spirit tamp Tbe whole appar 
atus, Inchidlng oaroplana, engine, and fuel, SMtghed 
4lt pounds, and It flew for dlstoncoa of 160 yards at a 
height of 20 feet, eotalng down cqdy irhen the steam 
preosute tell 

We ksvs bees favored by Ur Georga Weattaghouse 
' -wRh tbe foUowIng particulars of hla saw redootlon 
gear IUgb.aiMed martaa tarbtoe. Tba rotor sompiete 
will wolgh aboot 114 pooads par bone-powor tu ataea 
4i( from 2,000 to lAOO ko ra a power Ilia pottber of 
bladca of all klnda la a taiUM of from 7400 lo 
10490 bona-pomr wUI »e sUgbtiy aadav 12400. 'm 
' tgtel woliht df tkg twbteo «Kk rotolr wIN flat otopad 
' 7 jibimdo b otoo- p okw. ^ wolibt of tha |aar. 

' fng will ba Undar 2 BaMda par boite power Tha 
^ Msei of Ikli MdoetluE^ Toiffhl k dOen la tha asw 
pffyat coWar, No. 2, WhMl UM egny m tOM li«ra 
' «jot than If i|0 wtto'Mna Iqr ^vdprdnttng onfUoo, 
'3k aatlag of ag addltlW OM tcao oa 

of tta gN«ar aeoMotr of tho tool 


E1.ECTBICITY. 

Tha oon dW o B i under wblcb a street lamp should 
prove Its adkleDcy are very different from those which 
govern the Indoor lamp. This was brought out clearly 
In u recent addrcM before tha Mew York Bectlou of 
the Illuminating Engineering Society by Dr Clayton 
H. Sharp. He pointed out that while In the building 
It Is advontagaoui to have much of the light of a 
lamp paoa upward and be reflected by the celling In 
the case of a street lamp this would be a great fsuli 
for tho vartloal rays would be lost only those rays 
that are cast directly downward and hurlsontnlly up 
and down tha street can bn uUllied For this reason 
he has dsvioed a reflector consisting of a pair of pars 
bollc mirrors arranged to throw the rays In the direi 
tion of the steot so that practically 41 of the light «III 
be ossd to best advanlav Thus, la place of having the 
street lighted In spoto. bb Ib now the case, a more mn 
ilnoous tllamlnatlon ti provided 

The Ueoh signal systoms of steam rsllrnsds have 
hitherto been operated with direct current from slo' 
agn battarlea. Tbla has always been an eximmu* ow 
Inc Id the Inconvenience and dlffliuUy of maintaining 
the storage batteries In recent llince trolley rnails 
have been using an alternating lurriut signal sys 
tern which hat been found to work very satlsfsrbir 
Hy. snd Ihn announcement has lust lieeii marli that 
the Pennsylvania Railroad In about to Inslall an alli r 
natlng current block eignni system on the line In 
tween Ulson, Ohio, nnd Ihs Grand RapIdH snil luill 
ana Ralls ay This Is probably the flrst Inslanie of 
the use of alternating eiirrenls for stesiii rsUriMiil 
signaling purimses and If found aatlsrsetory should 
do nim h toward extending the nse of blo< k slgiislH on 
lines where Ihe dtrei t-current system Is imprmtl 
■ able 

la on artmla apiMarlng In a recent uumlwr of I hi 
Klsclrlc Railway Journal sumo very Interesting um 
elusions were arrived st coucernlng the questlun of 
the cost of a atroet-cal' ride The uhkcl surnuiUrei] 
for say, a three-mile ride In a slnil car Is ihe very 
(heapest Investment a man luu make for toverlUK 
this dliunce Certainly any other melhml of traps 
portatlon would be far more exiienslve and cvm the 
man who walks tn bis work. If he Is earning 1& cents 
(ler hour would eouaume at least 10 <ents worth of 
lime Inatead of tbe 6 oenta siteiit on the street mr 
In addition to tbla, the nickil aiirrcudered lo tin 
Hiroeisiar company U an Insuranre to htiu against 
sieldcnt while If he rides tn sn auloinoblle or <\<n 
If he walks to hla work, he would be obliged lo pay 
ell damages In rase of aceldent Pbirtherinure thi 
time spent on the street car ran be «mployed In rend 
lug business dotumeuls or doing other suih work 

la view of the reeent agitation lu fatnr of using 
electric headlights ou hicomotiven, the expirlmeiils 
along this line by Prof nrajamlii, of Purdue I'nlvir 
sity, are most Interesting Prof lienjamln hns round 
much lu be said against tbe vletlrli Inndllght Not 
only does tbe strong beam of light blind eugliirers 
on locomotives coming from the oppisitle dlr<(tlon 
but It also has a petnllar effect of produi lug fnlsi- 
signals In one of his experlmenu the light of a 
green signal was exiingnisbed, but when Ihi Isuiu 
from tho electrle headlight fell upon the green rniiu 
del. It was powerful enough to refleet a gns-n light 
which apiieared to tbe engtneer to be s i nut Inn sit, 
nal This effect peralsted until the engine wns with 
In four hundred feet of the signal On the other hsiiil 
In favor of the eleetrlc headlight It has been imlnlid 
out that obatructlons on tbe track are nudlly w-eii 
far enougb off to permit of stopping the train tx-foie 
they are encountered Furlbermore, on a slngl(>-trHi k 
lino, tbe preienre of u train may be detected nl it 
Jong distance off, and head-on eollialoDH may thus In 
prevented 

Oensldarabla attenUon has beep directed of late to 
Ihe Inlnrions effect of certain rays of electric IsnipH 
upon the eye A very Interesting communication 
upon this subject was recently presented by Ur 
Stockhausen before tbe lllumlnitlng EnglDcerlng So- 
ilety of Igmdon, and he pointed ont that an excess 
of radiant energy, no matter what Ifa ware length Is 
Injurious. HUherto It bos been snpposed that the 
red and Infra-red rays on account of their heat value, 
are very tnjurloua to the retina, but Dr Btockhau 
sen doea not belleva that ander ordinary eoadlllons 
tbs effeot of tbcM rays Is vary disastrous rcrtaluly 
In sunllgA, iheas rays may be found in largo qiisn 
tity The best rays for tbe homtn eye are the yel 
low^pvien rays. The raya from blue to deep violet 
do not appear to produce oerions effacta, and even tbe 
rays la tbe ultraviolet aertlsn of the speetruro do 
not do very much damage The really Injurious rays 
appear to be those wblcb belong la the extreme ultra 
vlolat aactloa. These raya are not found In ordinary 
Hlnllflit, bnt appear tn tho ll^t produced by queris- 
laelossd mercury vapor lamps Ai ordinary glass la 
opaqaa td tfaase raya. It la a simple matter to avoid 
tbona. 


SCICNCC. 

A tclognm bos been received al Harvard College 
Observatory from Prof. H 11 Campbell diroctor of 
Ihe Llek Observalory, stating that ‘Frank UcC'lean 
rabloa from Hobart, Tasmania, steady ruin, erilpoe 
Inilslblc ' 

A now celluloid hoa lieen imtunted by 

Prof A Gautier Tbe chief feature of the process 
Is the employment of an ether sDlrale Instead of pure 
ether, whirh Is ordluarlly used with alcohol as tho 
solvent In the agglutination of nitrocellulose flhers by 
means of ismpbor 

The University of Paris and the Pasteur Institute 
hsve been aulhnrixod to conduct jointly a laboratory 
of radlo-aillvlty located In Paris. This new Inborn 
lory will be dividid Into two seetlona, one of which 
Is roeervod for RdentlllL ronesrehes under the dlroe- 
tlnn of Madsnie Curie while the utbnr will bn divoted 
lo modlcBl apiillcstlous of radta^cUvIty and Is placed 
under the dlreiilon of the Pasteur Inslllule 

What does ‘gold Ailed nivauv Prolwbly must im^o- 
pie who buy gold Ailed walches faiuy that they are 
mysrerlously Impregnated with gold As a matter of 
fail, llio ti rm is mlBlesdlng Gold Ailing consists lu 
taking two aheclB of gold lietwoen which Is placed a 
si-otlou of solder-coated base mclal This melallic 
Hsnriwlih Is hesletl and pressed so thsl the thren 
IihtIh sre welded logelbir with the gold outside 

Dr B E Barnard of Verkes Observatory Informs 
IIH Hist dispiu Ihe base snd ilouds of the early mom 
lug of May Tib, IHn be obtained fair photographs of 
Halleys iniiiel A Isll about 20 dCR long sp|ieaml 
•Ml Lbn |lb(ll•u ruphs To Hie naked eye It was only 
IT deg nr IS deg long llio head was of the siMond 
msgnllude On one plcluru Ihe tall showed sepu 
iHlely 111 three strands, some Aie nr six degrses from 
Ihe Iliad Ihc comet was a hesullful iibjei't on the 
miiiulngs of May 4th snd Tth 

In a rsosnt hullellu Issued hy his oheervstnr) Mr 
I'l rrlviil Ixiwell dem ribes his new ly4liieoM nd Mar 
tlnn isnals These new raiisls are two In numbi'r 
null were dlsioiered iiu Heplemlsr JUIh 1V09, tu the 
cuHl of the S\rHs Major where uu canals had ever 
previously Iiihmi sei ii Tbiy wcri moat conspicuous 
Vot u Iriiie of thi m lould be found In Ihe mord 
draw lugs of Angus! July, June nr Msy when Ibis 
part of Hie plnuei was depleted nor could any trice 
of llicm bi> found In ihe records of previous years 
Mr l.uHf>ll adilillH Ibi iHjssIblllly that the phenomenoa 
mlghl he om that could have been seen hi tore but 
WBB not yil the possibility of error sei ms excluded 
by till Nixe of Hu ennals In question He regards the 
lYidenre ns strong Hist the lanuls aru not limply nsw 
to us, but new tn Mars Measurement of Ihilr dlmen- 
slnns shows eui h of Iheiii to bi a thousand miles long 
and Slum twenty miles wide Tin Canyon of the 
( olorndo would be a secondary affair lu comparison 

Light Is Ilf Vi ry gn nt Iniimrlsnce tn algie growing 
■111 till Hin bottom nnd In their struggle to obtain 
light Hll plsiits assemble In slruilun-s of several 
hlurliH The nigr of the genus Laminaria adhere tn 
the rniks hy iiiohdh of disks The wounds made In 
Hll pIsiiLs hy Hi. allQiks of snlmnls heeomo lovepul 
wllli a priilecllvi srircHou In whhh Hie eountless 
vpores whhh the sea water inntslnn beiome entangled 
and grow This layer of epiphytes Is covered In a 
sinillai msnner hy a second layi r of idsuts or of 
sessile nnlmsls the shells of which are again covered 
with sigie III addithiii to these vnriegnted siriiilures 
III whh h saprophytes and parSHlIcs have their plai-e 
fragments of algie whirh hove Isu-n lorn by winds 
(urriuts and animals take riHit uiion other algs' 
and form jlriietiires of several layers For examp'i 
tho dellcnti> Afnenrpus grows uii laminaria and Is 
soon loveriil by the bnmd root dlHks nt UhiMlmlomrnla 
which an aufflcUntl) trsiispannl lo transmit to the 
filorarput Niifliclent light for Hs development 

Thv mlnoTsl watm of Vlehy CIrrraoiit Fcrrand, Mont 
Dord nnd Bps conisln Aiioreseent substanees In verv 
minute qiianlllles The qiiaiitlty of Aunresrent matter 
often Inereases with H e li iniierature of Hie water and 
illmiHlshea as the anioiint of solid resldin Inereases 
Al Bps tbi amount of Aiioreseent niulter has Iieen 
diminished by Improvement In piping The largi-sl 
prnimrtlon Is found In waters loiilslning tarry eou 
sllluents These results are nf prsetleal Interest In 
lonneetliin wllh the piping nf mineral springs Nesri/ 
all natural waters wheihsr polablo nr eontamlnslcd 
contain organic substuncea which are already lluor 
rsrenl and others whirh berome fluorescent when Hu 
water Is heated to 2(6 deg F for half an hour Th< 
development of fluoreucencs is promoted by the addi 
tIon of live per rent of ammonia All such wratera ex 
hibit Inrreased fluonacence when they are hiati-d hiii 
this change Is not produced by heating the wall r of 
s properly piped mineral spring because- IMh wnler 
has already been egpooed to a temiHraiure of al l•aHt 
266 deg F In the earth, and a second I eailmt dpi's not 
affect the fljorascence 
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c(Mir iioTii. 

Thf liOwnll OiMPrvBlery hu iMUpd b bulletin en 
tlllPil I'rPitmInBry Nnti'S on PhotonroDhli Biul Bp« 
trographlc Obairvatlonn ot IlnlleyH (’oinel The 
obBPrvatlont comlnl prlni-liiiilly of cllrcti jihotoMrapha 
of the fonipt and photograpliH of Mb Bjiedruni ua neon 
at PlagaUn IlHiloy’s (oimt before A|irll I Mb had 
■hown no viry HirlkInK i hnnueH, eieept In the diverg 
cnie or HTpiiratlou of ihe lubral Binaniera Nc-gullrn 
obtained on April L"'ilh niul Jill) nhow marked rhangea 
In Ihe loini of Ih. till On tin 2r>ili the tall, at a 
Hhorl illHliiiier Iroin ilie hind divided Into three nar 
row riliiMiiiirH n mitrul rny and two Bymmetrlcal 
nlili hrninlnB fhi phologiKiihH made on tho follow 
lip inoniiiJK I hr tall wbh agnln quite narrow and 
Niriili.lil On tin JTih It was again brant hod The 
iiniHl rr iiiHrkalilt rhangeB noticed at Plagntalt tn the 
iviiiiitB tall were obaerved on photographa mode on 
April 10th and May Ihi On April Ifttb the Ull had 
romiiletely changed tn form The more or Ipm bilateral 
aymnietry had entirely disappeared The plalea ot May 
iHl hIiow fur a dlHtanie of aboiil 7u dig a Utl well 
III fluid Hith H gentle lunaiure, hut beyond thia point 
faint and dllTiiHe Tbe outer liarta of the tall on the 
InBi two platen have the apiiearanee of having been 
acted upon and ahaitired by nome rather sudden and 
dinlurhlng dlnlnlegralliig force The comel’i nearest 
approaib to Venus ocitirred about this time The 
qiieBlIun naliirally arises, could the planet have been 
the diHiurbIng InfluenceT Coniparlsona Of tho dtiap- 
pesrsnie of the rnmeta tall for some days before and 
after thin event may tell us Bomolhlng 

The great nquare ot Pegasus aeted aa a splendid 
'Under' both tor the comet of 1910 A and for Ilslley'a 
comet ThtH mutual asHoclallon of the two rometa 
with PegOBUB sftords a good example at one of the 
rhief dllBiultles experlenred by those astronomers who 
have endeavored to trai'e Halley's comet amid the 
mau ot hrlcit nnd very general reeorda of comota In 
aneleni chronliles 

It Is unfortunate that the ehanee of capturing a 
■ample of the tall of Halley's comet was not solxed 
The passage of the earth through a comet's tell la so 
rare an occurrence that no opportunity ahould be 
nlaaod In tbe April nnmhor of the Bulletin de la 
SorietA Aslronomlque de Ifranee, C B Guillaume 
suggested the llqunfaellon of a large quantity of air 
which could afterward be treated by fractional dls> 
Ullallon, and possibly some rometary matter recog 
nixed He iwlnted out that very tnlaulo quantities ot 
tbe rare gases, such as krypton and argun, are thua 
secured frero Immeosc volumes of air and that U la 
now posHlhle to liquefy I OOO ruble meters ot air per 
hour It Is lust possible that by thta means s ctaeml- 
cal study of the comet might become a byproduct of 
an Industrial oiwratlon 

Ad Inveitigalinn of Barke s comet by Dr Backlund 
shows that the acceleration ot the mean motion of 
Chat body between ISSh l»01 and 19M was not con 
slant l)r Backlund suggeeU that the reslstancs 
which would explain tbe phenomenon la a mstsorlo 
swarm In Ihe neighborhood of perihelion, and that tha 
decrease of the arcoleratlon must be attributed ralbar 
to the diminution of tbe density of the resisting me¬ 
dium than to ihangcs In the comet Itself Dr Back 
lund also dlecusses the comets flurtustlons In brlght- 
nesa, but ollera 
no explanation 

The paaaagc of 


led Flamniarlon 
to suggest that If 
there It any pal 
pabla material at 
■o great a dls 
tance from tho 
head U might be 

ure (he minute 
rise of tempera 
ture produced by 
tho earth as It 
rushed through 
the tall at the 
rale ol IK miles a 

Allliniigh comet 
A nio has Hped 
■way Its |)een11 
arltlea are still 
the sublet I of as 


Sdentli^ American 

rnt from anything teen In pravloni eometa, and having 
tho appaaranca ot a mlniatara sodlacal light 
It was to be Dipsctod that the apparition ol Ilallay'a 
comet would not remain withont Ita effect upon tha 
) Ignorant peoples of the world, even though this 


^ May a** 



snta tka naUvot. Tbit C^mw attnatla* Ob^i Hi r 
eonntsrpart In Bnropa. Tka snlqlda ot a Hnngariaa 
farmer "on account of Halley’s oonct" u tbe new*- 
papers have It, la toliowad by t report from OdaoM 
that In Bontham Runla there it a veritable popular 
terror which la being exploited by inuenipnlont pm- 
eons for tbe purpoaa of obtaining money tor epe^ 
prayers, etc. 

Obaervatloni of Hallay'a comet made in Harvard 
CoUege Obtarvatory on tha morning of May 6tb lead to 
the following raaulta Tha brlgbtneaa of tha nnclans 
of the comet wai meaeurad by Prof Wendell with 
tha 16-lDch equatorial, with tha raanltlng magnltoda 
TOd The nucleus was, therefore, diatinetly fainter 
than on April 17th. when Ita magnitude wu dOl. Tbu 
total light ot the comet was greater, being eitimated 
by Mr Oampbell ae magnltode IJ Three photograpbi 
were obtained by Mr King which abowed a waU-d» 
lined nucleus. A long tall was ahown, which wa* 
bltuieeted 


noTOBian or bauxti oomm TAxn it 

Ol. 1. 1. lAUASD Ol MAT I, 1910 

la the twentieth century, sad the days of euperstltlon 
■ro euppoaed to have pained Reports from China 
■late that (be comet was used ss sn omen to iallsme 
rioters In disaffected dlstrlcla. To be sure, the au¬ 
thorities tried to counterset these attempts by exhibit¬ 
ing pictures ol the comet with an account ot Its prev- 


ment Thus Dr 
Wolf comments 


xtemUU I 

he ^ c 



ra* aoozbut to tbi «iimui " 

The recent destruction of the “Zeppelin" alnh^ 
again drives home tbe Inherent detects of the rlgV 
type of Blrahlp While lourneylng from Homburg t* 
Cologne, it wu neceeury to snehor the slrshlp In sg 
open Held. On April 29tb, at 1 P M, after the veuel 
had received s new charge ol gu, It was tom from Ita 
anchor by a itorm, and driven away in a northwMterlj 
direction The airship came down at Weberibnrg In 
tho vicinity of Wellborg on the River Labn, and wu 
totally destroyed Two companies ot aoldters were on- 
able to hold the vessel against tbe terrible atorm In 
order to prevent a catastrophe. It was necetwry to 
order the wldlera to relnse the alrahlp, which tmmo- 
dlatoly rose to a height of 700 feet, and was driven 
away In the direction of Wellborg At 20 mlnutea 
past one the airship wu sighted from Wellburg Bnd- 
denly, probably caused by a downward gust, tbe vea- 
Ml wu forced down Into the Lehn valley In the 
Labn valley, where the storm raged violently, the 
wind blew the veeeel broadelde end preiaed It down 
to tbe earth The nose dipped almost Into the Labn, 
which winds through the valley Then the bow of the 
"Zeppelin" wu caught In the telegraph wlree which 
nn along the railway. The meUl frame wu twisted 
Trees were bent and telegraph polM were tom down, 
and with a frightful nolso the wind burled the eno^ 
mous gu bag acalost the side ot a bill and forced 
It Into tbe trees. Another gust of wind then threw 
the lower portion of the airship eeroes the hill Alu¬ 
minium parte, yards ot belloon cloth, and steel rods 
lay In a tangled maas 

Tbe catutropho ot Wellburg la tbe fourth sustained 
by dirigible alrablpa Tbe flrst wu that of the French 
dirigible “La Patrlr,” which during a trial at Ver 
dun on tbe 2Sth of November, 1807, bad to land In 
tho vlrlDlty ot Bueanes The next morning- 'be wind 
changed to a bowllag hurricane. The loldiera who 
were In charge of tbe elrablp were compelled to re¬ 
lease the ropes In order not to be carried away In a 
few minutes the “La Patrle" had vaulsfaed, sad wu 
never seen again 

Tbe next great cataslropbe destroyed the “Zeppelin 
IV.,“ while Count Zeppellu wu on hU femous 24 hoar 
record trip pf tbe 
4tb and 6th ot 
August. 1992 On 
tbe retnrn ]on^ 
nay about ten ki¬ 
lometers from 
Stuttgart, Connt 


(ore K me posat- 
Ue to cure tbs 
defects In tbe mo¬ 
tor, which had 
oaueod him to 
como down, tbo 
airship wu de¬ 
stroyed To thlg 
day tha getail 
cauM has not 
been dieeoversd. 
Tbe “ZeppellB” 
caught flra and 
wu burned np In 
a taw mlnttteB. 

Tbe next a 
trephe affected 


Tbe ( 
of tbo rui^ 
tfisr nnd tb4| - 
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II Mill, r Hill Mr SaitKer Shrphord hu flitpd tlip appa 
iHiiiH with a flap ahnUer, and In that caap thn rn-eWer 
tail bo modlflpd The beam ot Itaht li Iben dlruted 
ihrouah the luaiipled polea of ibp <lerlro-niapipl, and 
a |ialr of narrow lonipenaated apUnliini ivlla la placed 
lipliind Ihp Milt, a poelllvp lenH UlnK Inlerpoaed Any 
dot rei-elred shifla the flbir laterally, light falla on 
the iwipnium cclla, and thi Ir redueed realatanoa allowi 
a batlpry to aelunte a rdny whlih throwa the telo- 
photogruph reedver Into ilrcull 


EOV THE “rLOSIDA" WAfl LAVROnS 

The launibliiK of Ihi ‘Florida,* which took place 
Mirldly luiordliiE to Mthedulp, at the Brooklyn navy 
^urd (III the iiiomlnR of May 12th, wan an un- 
iiHimlly brilliant fuiittlon In lU technical anpecu 
I III. laiiuib was particularly Hucrpiuful, and we 
ufler niir i oiiRralulatloiia to the naval conatruclora who 
Ml re dIrPLily reaponalble The ahlp la now tied up at 
thi navy yard dock, where ahe will receive her aide 
armor, whkb la already aeaembled at the yard, and her 
iiirrcla Mhlch are alHO about ready fur placing 

A iiioet inlercjUng feature of the day «aa a dinner 
In cilcbrntlon of the evpnt, given by the pinplayeea 
Ilf ihu yard who built I he ahlp Thia event at which 
Hiinie 1 20D were preaent, Iniludcd among the apeakem 
Vile Prealdenl Bhcrman, Oovernor Ulh hrlat uf Florida 
Aaalatant Hm relary Wlnlbriip of thp navy, Admiral 
iM^utn', the inniniandant uf the navy yard, Naval Con 
Htriii inr Baxter, and othera. ( apt Baxter referred to 
the atroag peraoual Intereit taken by .the whole force 
of iiicn who worked upon the Florida" In the lucceaa 
lit the ahlp To the Mditor, who wax prenont oa a 
guoat, the genuine entbualBam ralHed among the men 
whenever any refer 
ence waa made lo the 
Mhlp, the yard, and 
tti oflUcri neemod to 
be a atrong Indorau- 
ment ot the policy of 
having at all timea a 
baltleahlp under con- 
Btruetlon at the New 
York yard 

In reaponae to acv 
eral inquIriM aa to 
Juat how a baltleahlp 
la Itumhod, wo have 
prepan d the aecom- 
p a 0 y I n g aketchea, 
ahowlng a portion ot 
the liimibing waya 
near ihe bow The 


HiMt of rowa of piling 
driven to a aolld bear 
Ing upon which are 
Hplked heavy, aquare 


ScUntilfc 

wlih fnurlnih white pfna Umban, whlnh form tba 
bed In which the bow of tiM veaaal rente. To aontat 
In tying the wbola cradle toRMher, heavy wira ropsa 
liaaa beneath the bow mad are carrted around hoavy 
oak thlublaa, placed ou the oiitalda ot the poppate. 
Further aupport la Riven by l^inch tie rodn^ wblob 
are drawn up anuRly by nnta on the outelde of the 
poppete. 

Tha cruahtng tlmbera are provided throughout 
their entire length with a aeriea of oak wadfaa Inter* 
IKMed between them and the launching wayn baiow 
About halt an hour before the launch, hundreda ot 
workmen range themaelvee up and doarn tha waya, 
and by moana of heavy aledgoa drive thaae wedgea 
home, forcing the launching cradla Into oloaer eon 
tact with the ahlp, and eventually lifting It anlBelenUy 
to clear It from the keel btocka, thua tranateirtng the 
load entirely to the launching wayk 

ThU brlnga ua to the conaldoratlon ot the Intereat 
Ing method by which the ahlp U held in place, and 
prevented from itertlng off down tu wellgreaied "to- 
botEgan " until the exact moment when the chrlatening 
la performed and the order la given to let go The 
lucking end atartlng geer are aa followa 

The hardwood launching waya are extended for^ 
ward and alrongly boiled down to the ground nr 
permanent waya After the wedgea have been driven 
home, and the ahlp la reatlog on the Inclined and 
wellgreaaed aurfacea It la prevented from moving 
Holely by theee bolted connectlona At the crltl- 
lat moment, at the word of command, carpentera 
armed with croas-cut aawa oommence to aaw through 
thcae tlmbera, and oa tba cot la made, a point la S(wn 
reached where the tenelonal atrength of the remain- 





. . 'flu4%|l «p6fc kn 

t^ takpoaalbU tuHi of glTldg to oMki 
of perooBoI aUanttoa impor to Ite 
domondod by low Lgatly, the Bdhrd « 
at preoent oonatUiitod, pOte 
art. and nn provtelbB te 
made nndar the preaent lew to aupply a temporaivl 
vneaocy cauaed by OlekiMas, or other canoe, with tM 
reaolt tbot tbo aboenoa ot ono membor m»mUbm Rb 
enlte In an nneawoly divided Board, and to tbo OoaOO*'' 
quent neceosity tor a rehearing The afaaaneo ot tOfi 
membei* cauaaa an entire auepenaion of bnaloeaa. '.t 
Tba enactment of Mr Currler'a bill Into a law woRii 
provido an appellate Board, any three i 
which would concUtute ,a quorum, the p 
all appllwtloiia on appaal would be expedited. oad'M 


the Inventon of one appeal fee, attoraeyo' t ael gN 
incidental expenaea Loatly. one appeal In the POR^ 
once Instead of two would give greater atabUUr •• 
the declalona of the office tribunals, and wouldjl^ 
obviata any want of agreement that baa at tlmagtei- 
feted In the poet between the declelone of the CoaM|^ 
eloner of Patente and the Aaaittent CommiieloBeoiff 
Tha blU la In reality Commlialoner Moore'i btt,>flw 
it waa aubmltted by him lo the Secrotery el thelaMte 
lor, who made a careful atudy of It and tramaaMlM 
It for tha conilderatlon of Congreeo. The patent glk 
feetlon, aa a whole, la In favor of the measure ^ 
The value of the measure will he appreciated aMMR 
we consider the manner In which the Patent fNNw 
does Its work Rach of the forty4wo examining .dM- 
Mllh a special claaa of Inventlona. The 
Board of BxaariaaiB- 
In-Cblef, 


I In 


'‘<aps,' 


running tranaveriely 
Upon thiac are laid 
aeries of hoavy, longi¬ 
tudinal square tlm- 
bera In three parallel 
llnea, one Immediate 
ly beneath the keel. 



tbeae forty-two ‘ffiM- 
Bloni, covering thawn- 
tire range of meeffinad- 
cal arts, chcmlitxir, 
electricity, and tfco 
like The momheM 
ot the Board cannot 
be experte In all df 
thCM widely dtvoqi- 
Ing Belda ot activity 
They muat inform 
themaelvee upon all 
these classes ot Inven. 
tioni aa they come be¬ 
fore them They are 
Buppoeed to have a 
apoclal knowledge of 
all the legal potnte 
which are likely to be 
Involved in the ap- 


trrbnlcal point at 


LARROURB WATI ARS OBABU OF ••FMBIBB'’ RBAB TBB BOV 


of the ship between the keel and the hllgea Durlug 
conitructlon tha weight li carried upon the keel 
blocka and upon hundreds ot ahorlng tlmbera. When 
(he ahlp la ready for launching and a tew mlnntoa 
before the actual launch the weight ot the ihtp U 
tranalerrcd from the central keel blocka and the 
MhorlnR llmbira to the two parallel llnea of launch¬ 
ing waya Rarh permanent way, bulU up ot haavy, 
aquare ilnibera, preaonte a alldlng aurfaca four 
fctl wide extending the whole length at the ahlp and 
duwn a lonaldermble dletance Into the waler Th« 
permanent waya are taatoned flrmly down to the rroai 
•«|M and piling below The laumhlng ways which 
are atao four feet In width, aru attached to the hull 
nt the ahlp, and move with It down Into the water 
Uelween the under aiirfaec ot the launching ways and 
the upper aurface uf the permaiicnl waya la a thick 
I uatlug of groaae, oil, and other lubricating 
The lauiii hlng ways have to be melded lo the form of 
the ahlp for which they form a cradle, and our draw 
lug RhowH part ot the cradle near the bow, which la 
knoHD aa the forn-ard "poppeta" The poppata con- 
alet of six Beta ot 11 Inch by 14 Inch Hmbara In 
groups of half a doxon At iheir upper anda tbess 
tlmbera bed agalnat heavy angle Iron bra^ta, and 
at their lower enda they rest upon what are known Sa 
the "(.rushing tlmbcre" long llnea of parallel tlm- 
bara four feat wrlde the bottom one ot which forms 
the sliding surface nf the launching ways The above- 
monUoaed angle irons ere riveted to ateel straps tram 
a half Inch to three-quartera of an Inch thick and 41 
Incheg wide whleh extend down below tha kael and 
up to similar braeketi on the other oMe of (he ship 
The spaoe between the atrape and the hull la filled la 


lag timber falla to bold the veaaeL It parte with a 
loud report, and almnat Invariably the ahlp aterte, 
slowly at flrat, nod then more rapidly, tor tha water 
OccBilenally a vessel will stick and must be gtvea 
a start. For this purpose, tour heavy ramming U« 
here are laid in poaatiaa ahuulng against the ead ot 
the launching waya, wHh hydraulic lacha Interpoeed 
between them, end hoavy timber abutments. Bhonld 
the ship "hang," a brief operatton of the Je«ha la rsb- 
crally aulBetent to start her 


■edatlamelMawBharot Appsala IwUm PaSawaadtae. 

Mr Frank O Currier ot New HompaUre totreflueeR 
on January 2 lal, IhlO, a hill the pvtadpal putpeae 
ot which la to expodita the giantlag of pateBte In the 
Patent Office, and to eliminate one appeal In the office 
In hla lash annual report the Commliaiener ef Falcate 
tton and advocated a aaeac- 
ure whleh would combine the CoramlaMener, the Flrct 
Aoslateat Commissioner, the 
and tha Bxamlnera-ln-Cfalet Into a i 
anal, any three of whom AaU eawatitnte a Rvlinug, fs 
whUh all appeate abati Ha. wboUar 
Banlner otfrom the BMalner la : 
from which appeals would Ue to the Oo«t ot Appeals 
of the District of rolwabia. 

rnder the preeaat patent law In 
appaal Hm from the Primary ffisalalBcr to tho Baud 
of Biamlners-lihChlef, then to tho OonaaiRffieMr (tho 
Cooi 

decMco to the Ooort el Ap- 
petla of the Dtftrlot et Cetambli, In lUerleMMa 
caaea, the cource ef appaal from tbo deetskn of the 
Bxamlaer of lataitartBMR Is the game. Thip eouna 


order that theae men 
may keep up with the 
ttmea, it la neccaaary for them to study and read 
ranch At present there are bearing! every after¬ 
noon beginning nt one o'clock There are on Uw 
docket oevMi or eight et ptrle cases Involving the 
pntentablllty of an Invention, or ana to two Interfer 
enoe ensM Involving the conaldemtloa of testimony 
tekan on both aides, the application of the law, and 
freqnenily. the right ot the applicant to make the 
elatms. Hence, only the forenoon li left for itody 
end what reading In OMeasary and the preparation 
of deolslaaa It le amall wonder that the Bgaaoiners 
Indlhlef find It almoit Impoaalble to keep np with 
their work. Driven to It. they can make aome Rost 
at a dectetoD, hot to do ao properly the Invention 
mMt be studied thoroughly, and In lotorforaiica mmt 
toe teatlmony muat all he rend, even though It wF 
Involve thonaands of ptfea. WHh only three ana 
on the Bonrd, the time has eems whan H U nocaaateip 
to do ■emathlng In the way of relief, ao that preimt 
and correet deetotoni mRy be handed down. Joit Mar 
the Board la several nogths behind ita woaV. The r* 
suit la that to get an appeal thronFh tha Board df 


At the pru|M tlRto ths lama wntt |g dffiis a>rar 
twiea In ths Pptaat Offira tor m tetF foRd mtm 
The ttaoty ef the praaent tmnt af nptMia Ik tM 

nadw thp dadrien <4 «h BanuHffi.HaRPl nf 

ChOUat, Utefo will Irif 4te RPINBI U 
ippRuon. It m iflmmm i .Bif mr— 

Phtonfla m MnteU «K 






'-'1^ ifxtim wfcIA to him, H« hM to 

th* help et hli- AeelatuA CmmotMlooer, end he 
•lee bm to Imvo the of law oleriu. The iltua 
ttoh la. therefore, thtat laatead pf getting the deobhm 
et the Board of BaamlBaTeta-Ohlef, the only chanoe 
the Board haa of getting together end forming 
ah opfnicm on a eaoe le after hearing the aigti- 
meau which are made by the attorneyi. The Beard 
then trlee to come to lome conclualon at that tune 
If It doea hot, then the work ta to be divided among 
the memben of the Board, and each one haa to pre¬ 
pare hla abare of the caaea, and tbea explain hla 
deetaloa after H In rendered to the other membern ol 
toe Board, whereniion they decide whether they will 
eeaenr or dlamut Obrlonaly, the declahm doea not 
agaotly repreaent the vlewa of all the memhern ot 
Board. Bometlmea they have ao much work to 
dilthat they have to pana It over and nlgn It any way 
Ibeae raaaona. It would aeem that the Currier 
h^ la worth enacting into a law 


The laihint oil gnaher In the blatory ot California, 
agd parhapa the moat profitable In the world'a hie- 
tory. la the Lakevlew In the Maricopa oil Held, forty 
tollM noutbeaat of Bakeralleld, Cal The guaher 
toarted to npout on Tueaday morning, March 16th, 
aad, aave tor a period ot eight houn In which It 
"landed up' on March list, when It bunt forth of 
Ito own arcord like a volcano of oil, the well Sowed 
cgBtlnuouely up to March Slat, averaging a Sow of 
4MO0 barrola ot oil of 18 anvity Beaomd each 24 
hgnn, an meaeured In the run-off from the eump hole 
tBrougb a ditch In which the oil rnna to a rapidly 
bgllt pipe-line Since that date the Sow haa contln 
wed at the rate ot from 42,000 to 46,000 gallone, and up 
to May 8rd It had delivered about 2,000,000 barrela 
of oil 

The marvel of the gueher has been Ita suetalned 
productivity During the two weeke following March 
Slot, 1610, more than one-halt million barrela of high 
grade crude petroleum bad been collected from the 
well The tlrcam rieea Intermittently from 170 to 
240 feet above the top of the derrick, which, before 
the crown or top aaa carried away by the atream 
of oil. waa 84 feet in height The oil sanda were 
Btruek at 2 Sou feet, at which point a tremendoua gaa 
preaaure waa enronntered and the drillen were eud 
denly amated at aoctng anialt rocke hurled bundreda 
of feet In the air through the tight Inch caning After 
the oU aande were etruck, the welt rapidly "drilled 
Itaelf to a greater deiitb The well promleee lo keep 
apoutlng for many montha lo come 

The well can be beard roaring for more than n 
mile. Spray from the gnsber has been carried a dla- 
tance ot two and a half milea, and hundredi of auto- 
mobUea have cwrrM aigbtaeen from BakeraSeld to 
witneaa the unique eight The sage bruih for a dla- 
tance of half a mile around the well la coatod with 
oil, and several lack rabbits killed by the Sow were 
brought by smalt boys Into Maricopa. All efforts to 
“cap” the (oaher have proved unavailing, the force 
et the oil dew carried away the crown or top at the 
derrick and Stteen feet at lu uppermoat itructure, 
and the tremendona Sow created a huge lake ot oil 
aitendlag for hundredi of feet on every aide of the 
derrick 

From a money viewpoint the guaher la said to be 
the most valuable In the world i history, far exceed¬ 
ing the tamouB Texas gnaher In the Beaumont Sold, 
which caught Sre and sebaequently ran Into salt 
water, for the owners of the Dahevlew hod netted by 
March Slat over 1800,000 from the oil. which te now 
being piped to tidewater from Maricopa In the Ban 
Jeafuta valley to Port Harford on the PaelSc eeaat, 
a distaaca of 160 mlloa. 

To control the oil from the guaher was In Itself no 
a.Ight ochtevemenl Shortly after the great atream 
amaieil the drillen, three pumpa with a combined 
capeolty ot I5,000 berreli daily, were etorted workina 
at top Bpaad, pumping oil out of the amniHbole, and 
tlM oil so recovered was the Snt oil to enter the huge 
tanks built by the Independent proincen et Calltw^ 
nis. 

The big well, which te one of the seven gnahen 
"hnauabt In" In the Conlingn and Mldwgy-Marloopa 
ell Srids of CalUomta within the past month., to dne 
to the penistoncy of a Bing’s man. A dlseonragud 
hantd of dlrecton, three days hefon the gnaher wga 
ntrnok, defided to quit drilling. The eidar waa given, 
hot tha snperintendent coaventontly target ft Ha 
dvUlod *T feet mare ogalnat penalty ot dtamtaaal, and 
^ btt antered tha oU aondo. 

tn dato all efforts to th^ w^ hnfe proved nn- 
pebBtoto and tha oil is now raidunr banvanwgrd both 
M the IntUa and the onMde of tha atoal eaalng- 

It la a» totottstlag foot that Mtoly toe gtovUy nr 
toladitt hnn rifto from ir Bannm# to 66'. Thin haa 
NM tahto to indicate todtihe nil to now Itotaff dimwn 


S^itoOitKto AnMirlcflhfi 

VIIWT BlDOtmoff XB AlBOKJLna. 

Te the Bdltor of the Sciawnno AJtuicaii 
la yonr Imue of April SOth Mr Oodfrey SMumee 
that the center of inapenalon and center of thrust 
■re eolncid' >, center ot gravity low, end center ot 
reelatnnce to fhe lateral motion In vertical rudder 
high 

In on aeroplane with perfect stability the cenii-r 
of gravity eheuld be low. the center of thrnst below 
the eupportlng plane yet in the center ot reaUtnnee 
to forward motion and the vertical rudder below the 
center ot aucpenslon yet at the center ot resUtancu 
lo lateral motion In my monoplane the operator by 
shifting hla weight slightly can ratoe the Inner wing 
In making the turn Moena Fsavklin 

Grand Junction, Colo. 

mZD-OirtTIIIS BOATk 
To the Bdltor of the B(ikntivic AuraicAii 
I have been a conatant reader of the StirvTitu 
AuaairAH for, I think more than thirty years—liark 
aa far I can remember, anyway In tbo toaue which 
1 received Satarday, I noticed an illnatratlon of a 
weed-cutting boat and a description sent by yonr Parle 
correspondent While I do not know that there li a 
MpeclSc statement In the article that It U a new echeme 
certainly one can only gain that Inference from the 
reading 

While I do not remember to have eeen a weedcnl 
Hog boat exactly alinltor to that one, they have been In 
uee in this country by many of the Ice companlee tor 
many years. Tha Consumera' Company of ihle i ity, of 
■ ■ " ■ 1 vice-president end 

years, something II 


cutting knivea, yet Us purpose was the Heme end II 
accomplished the some end end In my Judgment was 
In some rsspects better than this Freiuh device As 
I remember It, we merely built a datboat shout ten 
feet wida and forty fret long We mounted the wheel 
at the stera, after tha manner of Mississippi River 
■toamboats, Inaicad of at the bow as In the Freni u 
boat and we placed the tutting knlvee e the bow 
They were about the same type u thoae used on mow 
Ing machines and were oiwrated by the same engine 
that propelled the boat We merel used a small ut>- 
rlght holler and a single-cylinder vertical engine for 
power, tmnsmitting the power to the stern wheel by 
thsine and to the cutting knives by bevel guars sna 
shafting Right at the froiit end et the boat rnnveni 
«nt to the pilot, was a clutch for throwing the lutling 
knives In and out of gear The knives were raised 
nnd lowered by s gear controlled by the same person 
This host nt times was ran by one Indivlduel Of 
course. It was better to have two—one as unglnw-r 
nnd the other as pilot It was arranged to <nt to a 
depth, I think, ot four feet 
I know of several boats of this same iharsiur uw-d 
by various Ice companies and I think In one resiie. t 
they are very mnch better than the French boat as 
the cutting knivea are In front, and the pilot knowH 
last wbnt he to doing nil the time nnd of course, he 
can run the boat very much nearer the shore and 
cut the weeda out In very much ahallower water Then 
again, the French boat runs over the tops of the 
rushes, pushing thsm down possibly so that the weed 
cutting knives would not cut them at all 
Chicago, III JOHV ni-NIIAM 


theory to account for the glacial period He suppoeed 
that the quantity of carbon dioxide oontelned In our 
atmosphere has Increased since that period Ang 
Strom proved that Arrhenius' reesonlng wee valid ouly 
for carbon dioxide ol almoit Inflnitc tenuity and that 
the possible variations of the tenuity of lurboii dioxide 
In the sir could not possibly have had any liiflui-iice 
on the temperature ot the earth 

Angstrom's name will be forever linked with the 
study of solar radiation An Instrument which he lu 
tented for the purpose of measuring thla radiation 
and known ss the Angstrom pyrbellometer Is now 
widely used In obicrvatorlea 

The government dam scroea the Salt River at Roosc 
tvit, Arliona la nearing completion after about six 
year* of actUe work The dam is cxcellontly dcu rlU-d 
and IlIuatTBlnd In the oi>pnlng arllilc of the lurront 
Sipi-ivMKNT No 1794 by ICdmuiid G Klnyon In an 
artlcli entitled “New Methoda of Pnlav Explorations 
the forthiomlng expeditions of I lent Wilhelm Kllih 
oer and Capt Scott sre described In detail ss well as 
other expeditions The i urrent problems of most In¬ 
terest to those engaged In the branches of science 
aaaoclated with marine inustrnctlon are usually 
brought Into high relief at tbo annuel meet-ng of th<> 
InstllDtlon of Naval Arcbltecta In the present year 
this haa been psrtliularly the Lsse A summary of thi- 
instiliitlon a proceedings le presented The Inaiigura 
tion nt the Oceanographic Museum at Monaco took 
place on March 28th In the presence of representatives 
of the governments of France Oermany Italy, Spain 
anil Portugal, and e great gathering of men of s< I 
ence ot nil nations who were Invited by the Prince of 


leys inmet will | m directly between the aun and 
the earth and Ita tall will sweep over and envelop 
the earth In thla conmctlon It to Interc-stliig to note 
that a miracle book of the slxleenth century mentions 
the pas., i of a very large comet betwccD the earth 
and the sun and a phenomenon apiMrenlly lonnerted 
therewith The tlrcnmsiances of thi luuwagi as given 
III the work are published Pi rhaps thi biggest comet 
lit the nineli-enth century was that of llonnti whlih 
npiieared In 1868 At tin lime Charles Dlikms was 
Kdltur of Household Words In the pages of whlih 
magsxine there ai>|s>ared an Interesting article on the 
appearance of the luract—Interesting Isiause of Its 
attempt to present the phenomenon In a imptilar way 
and also lurlous In the light of our more advanced 
lomeUry knowledge Visible Molecules Corpuarles, 
snd Ions Is the title of an article In which the mud 


Ki guard has design, d an aiitumatic device I 
steadying the flight nf an aeroplane In which use 
made of the Incarlablllt) of the axis of rotation nf 
gyroacope For siahlllring au aeroplane however 
Is not necessary In have a gyrimlnt of great mass, a 
Ing directly upon the axis of the aeroplane A smi 
gvroecopc, weighing only n few pounds aufflccs 
(‘atahllsh electric conlails In the frame whlih coiital 
It By me ana of these cuntaits iiirrcnls are sc- 
through motors which oiierale the steering organs 
the aeroplane Two motors are reciulrcd for this pu 
IHise but thiy nmy Is- ccr> siiinll aud light bee am 
they act upon the rudders hy means of Iciers Kii 
Hard has not yet had an opimrlunllv to apply his li 


The wclI-knowB Swadlafa pbyalelst, Pr Knut Ang 
atrmn, la dead. To the goneral public hla passing will 
msan little, beceuw bln Inveetlgatloos were not of 
tho cbarectar that attractod public nttcntlon To the 
setontlst bis death meana a aad loss for In him physics 
boa boon deprived of one of Ite ablest Investigators 
Prof Angstrom was the second generation of a 
family distinguished for Ite sclentlOr rreearcbea Hla 
father, Johan, achieved fame hy reason of his splendid 
study of the eotor apeotram HU son, Knut was 
born Id 1867. He studied at the Unlvenlty of Upssla, 
where he afterward taught He occupied a profet- 
aorial chair at the time of hie death 
Angatrom's drat pesearcbet were made In the fluid 
of spectroceopy By means of the epectrobolometer 
he studied the pbenomena of absorption In the Infra 
rad spectrum, nofahly tor carbon monoxide, carbon 
dloxMe, water vapor and osone Tbeae Inveetlgatlons 
gave rise to an Intereating controversy with Arrhe¬ 
nius. Water vapor, carbon dioxide and oxone have 
a aarkad Influence on the lemperatare of onr globe 
In effect, they partially hamper the radiation of the 
earth Into Intereiellnr opece and tbne aid In main 
tnlning tbs anrtoce of onr planet at a temperature 
cqaipatlUe with the condltlou of life With these 
tfitU nn a bnato, ArTbenius bunt up ga Ingenleue 


er When the HjRleiii I 
ng organ, whose fuuiilu 
s original jiosltlon, Is s 


A recent report of Ihe Ocncral Rlcctrl. Cnnipani 
covering the |s-rlod of the eleven mcuiths ending De¬ 
cember 3lnt, 1909 conlslns sonic n markable flgvirc-s 
During the flacal year the company paid for pat. nis 
nnd patent Iltlgstlan the sum uf 1904 207 which sum 
Is not counted as an aaet but is charged over tu prnfli 
snd loss All the company s valuable pstents fran 
chlaes and good wills stand in the lialance sheet j( 
a nominal valuation of one dollar 

Mr Richard Blues an Inventor who did much to 
Improve machinery of various kinds, died recuncly nr 
Richmond Hill, 1,4>ng Island, at the rl|s> age of o', 
years He iistenled the Culver swlti h and the line 
scaling ladder used by the New York Fire Dciiarl 
ment Hydraulic water preasure systrins for sky 
scrapers and Improvements In sewing machines arc- 
stao to be credited to him 
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Scientllic AoMricaft 




THE MANUFACTURE OF TWINE 


BY DAY ALLEN WILLEY 


BUih dDorDioiiH iiiinnIltliH fur varlnun i>i 
manurarlured friim two \urliil(8 of Ubcr 
Manila and Bliwl NcpdliHH to nay th« t 
loniLH from tlip HIiIIIiiiiIik lelanda formi 
tlip prim l|ial ))r<Mlu(ia of iIiIh iioiwcialon of 


1(8 of Ubcr known aa Ing hoppon of the mlU by inaaDi of an endlaaa con* 
) nay th« flrnt named vnyer, tbe leavea being Intd upon tbe aurfaeo of the 

landn forming one of (xiDveyer aide by aide By maana of tootbad wbaela 

onncnnlon of Iho United they aro cut lengthwiae Into ahreda. In thia atate the 
ured principally from material la paaaed thtongta meetaanlral cleantra which 

i-oDtrlbnllna tbe larg remove all of the pulp. Next the liber paaaea out of 

xti nt of Manila hemp the decortlrator end la carried to yarda adjacent to 

vhi II It la aUted that the mill, where It la hung upon llnea and dried by 

tnnn are ahipped from expoaurc to the heat of the aun Thla proceaa con 

romlnx to the United eluded, It la preaaed into balea of convenient alie, and 

la then ready for ahlpment to the United Statea. Aa 
r from the Vlilllpplnea It obtained from a already atated, the preparation Of Manila fiber la done 

almoat entirely 
by hand, and be¬ 
fore being export 
ed It la alao dried 
In the aun, the 
n a 11V e a nalng 
long polee, how 
ever, Inatead of 
rope or wire aa 
at the Mexican 
planta 

The manufac- 
tnm of both the 
Manila and Blaal 
flbef Into th* 


^ ffi ■’If* 




apeclea of the banana family, which 
attalna a height of llftcen or twenty 
feet The etema of the aeparate 
leavea grow In a tloae cluater form 
Ing what appeara to be a aolld tree 
trunk, to the height of ten or twelve 
feet, where they aeparate and hraoeh 
out like the llraba of an ordinary 



movable raeka or the fkwr Thla la tbe flrat proeoM 
in preparing the bemp—for aucb It baa now be¬ 
come—for iplnnlng, but before being conveyed to 
thU apparatua, K goea tbrongh wbat U eallad tbe 
OnUblng machine. Thla comblnea in part tbe draw 
Ing and Blubbing framee of the cotton mill, lo that 
when the material emergea from It, the itrand baa- 
been conalderably reduced In alae and la allghtlyy 
twlated, enabling It to be colled in eana, tronu 
which It la fed to the aplnnlng jennlea While thw 
aplnnlng machine la of rourae deelgned for treating 
thla liber especially, It la as antooMllo In Us opei^ 
tlon M the modem aelf-aetlng mechaniam. and ^ 
more human labor la reqolrod to eonvert the Btiv«|i 
Into flnlabed product than la required In tbe mhn4 
factum of yam and thread from the ordinary eottoi^ 
Tbe twine spinning machine inclndea drawing rolk 
for lengthening the sliver, the material aa It Uaqfdi 
from them being twisted by tbe action of tha aplndtlB 
mounted upon carriages which adjust tbamaalves m 
the movement of the drawing rolla. , y 

Aa faal aa tbe twine la apun It la alao wound on 4 
large epool or bobbin the latter being taken to tbw 
balling machine as soon as It Is filled with the twlnar 
Tha balling machinea are also automatic in thaig 
operation, not only winding the bell from tbe bobblnf* 
but discharging tbe finished ball automatically who* 
It has reached tho proper dimensions These tUP 
chines are laleulated to wind halls weighing flwk 
ponnda each where the twine la used In connection 
with binders and other agrIruUural machinery, thf 
balls being parked Into cbbch bolding ten each > 
At the MeCormlrk plant, whleh Is lllaatrated In tha 
accomiianying engravlnga, several grades of hemp 
twine are prodoced, one of which Includes the mix 
tore of Mexican and Manila fiber, aa tbia la found to 
be vory durable To show tbe dlOcrence In the 
weight of the material It may be said that a pound 
of such twine eontalna 600 feel Tbe twine made cn 
tirely from Manila la slightly finer and averages 6A0 
feet to the pound, while the Blaal la the coarsest, av¬ 
eraging GOO feet to the iwund 


California sees a way to solve the food problem by 
educating tbe farmers. 

She believes that tbe farmer la never too old to 


Machinea for balUac Uw twlaa. 


% the Manllu flln r han not aa yet 
ern Iliac blurry Thr aviragr days 
a rigbliru iHiiiiida gf i Iranrd ftla-r 
iwliig and dialling the fiber la ciio 


twine of rommoriM- 
la performed by 
praitlrally the 
same proceaa Tbe 
Interior of tbe 
modem twine fac- 



Tbe Heiiequcn plant furulahea the Blaal fiber wbirb 
li brought to thla cuuiitry The plant bean a re 
markable resemblance lo the well known century 


plant and la frequently mistaken for the latter on 
account of Its appenninrc As It forms one of tbe 
principal produota of Yinatan the Blaal plant la cul 
tivated on large planmilonH, prlnrlpally by Indian 
labor Th( young plantb on these plantations are sat 
out In rows about ten feet apart About the fifth or 
sixth year the plant la anffldently matured, ao that 
the under and largir leaien are cut, and tbe pulp re¬ 
moved by decortication, Ic-avlng the fibers to dry In 
the aun, they are then baled ready for market The 
plant ronlliiiioc lo grow and produce about a doxen 
mature leaven inch (ear At the und of a period 
ranging from fifleon lo twenty years the plant dies, 
and la replaced by n young one 
The method of gntlierlng the Blaal and shipping It 
to market la much more bistemaile than the proceaa 
empiciyed In the riilllpplnea, for nearly all of tbe 
Blaal plantations liavc tmiiiwayn extending through 
the Henequen fieMa, ao that aa faet sa thta curious 
harvest la gatheriHl It can bo loaded dirertly on cart 
and drawn by mules to tbe factory, where It la coa- 


of tbe machinery 
otlllxed In tha lat- 
ter la aliasing Thla 

la due to the fact ™ 

that leas care la 

required In tbe preparation of tha fiber for aplnnlng, 
alnca its appearance uauelly does not IncreAa tbe 
value of tha flnlabed product. As la well known, tbe 
preparatory machinery In a cottim mill Is by far tbe 
moat elaborate apparatus Inttalled It Inclndea the 
opening and acutebing machine, by which tbe naterUI 
la cleaned from dirt and other foreign partlolan. Aa 
the fiber la not a mass of Hnt like raw cotton, this 
mechanism la not required, nor la It necMaary lo form 
It Into bats preparatory to carding In the modem 
twine mill, however, the fiber In paaned tbrongh meeb- 
anlam which la somewhat aimtiar to the carding en¬ 
gine and performs tbe same dotlca, dtaentangllng the 
fiber by means f/l revolvlDg oyltndera provided with 
cards which are aoltable for treating aneb eotma ma¬ 
terial When carded the fiber Is dfawn Into a eon 
dolt, through wblub It pasMa betweaa ealandar mU- 
ers and emeigea from tte maeblne in a ooarae 
strand It to then «olM ta larga banpa ettbar npoa 


a af twlae ready for eUpmeat 
II mAimoTvil OY twill. 


Bhe alao believet In tdlohlng tb« yoong to be thm-, 
era 

Accordingly, the State malntalna a eollwq of agri¬ 
culture, a unlvenlty firm, polytechnic school. United 
Buiee experiment stations, ate, V> ' 

Now ehe propones to Introduce the study of agrienl- 
ture Into the pnbito schools of the States 
A subatantlal beginning In thla Una ban already 
been made In the ettaUlshment of the atndy In the 
high icboola, later on I* will find a ptaeO ta tte 
primary and gnmmar achoots. 

Then Oallforala hai its farmarT einb, grangea, and 
farmers' nnloiu'scattered all over tha State,' gnf Snm 
orgaaiatUoiM exanlas a targe InlltMnde taldn Uw adat 
cathmal thought of the day 
Bverr year seaN hondrad «r ao ^ htaOtotea aro 
held In nnoug narte of the 8taU.had yaaeh 
between Sd,«00 and l|fi,0«fi taman. 

CniUomta baa tha tat «n|atao« tattaHiMl Wtei 
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alwtoa In the worM. ootaiprlitac n oentnl effloe end 
Bthte taeeotnrr kt aammenta end n i 


b ooimt7 covering e borticnitaral Motion nlM bee 
Ite own leeel comwlMton. inepectore, ato, while the 
tmlt grewere ludd two Bteta oonvenUone ennnally 

Tbeee an wield • atrong edncetlonal Influenoe and 
add largely to the anm of farm knowledge In the 
Itate 

But the lateat and moat striking feature of Call 
fomla'a campaign of (arm propaganda la the ao^alled 
'Agrlenltuial and HortlcnKural Demonstration Train." 

This train la the Joint work of the California College 
of Agrlonlturs and the Bouthem Paciflo Company, tho 
one aupplylng the dshlblta and corps of lecturers and 



SclMitlUc Ain«rlo&i\ 

This led to the oiganUatlon of the "Agricultural and 
Bortlcttltural Oemonatratlon Train" 

And It only needs a glanoe at California's Industrial 
statistics to convince one of the truth of this charge 
of wasteful husbandry 

California thirty years ago was one of tho leading 
whea^prodnclng States of the Union In the year 
1879 Its wheat output amounted to not less than 1- 
707A00 tons, In 1904 the annual product of wheat had 
dwindled to 466,028 tona, a shrinkage of more than 
seventy flve per cent 

California was formerly a great exporter of wheat 
and flour In the year 1882 aho exported not loss than 
1,128,031 tona of wheat and 919,898 barrels of flour 

In 1904 her exports of wheat had dwindled to 54 381 
tons and flour exports to 882 48A 
barrels. To-day both the ex 
port of wheat and flour arc nil 
and the State Is nuuiwlled to 
import a million dollars’ worth 
of wheat annually In order lu 
keep her mills running, and 
her flour up to standard grade 
And all a result of poor 
farming, as la evidenced by 
tho fall of the average annual 
yield per acre of wheat from 
forty to leas than llfteen 
hnahels 
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ticttitnral leetnrers cover a wide Bold, Including plant 
culture, plant diseaaus, and plaut pests, viticulture, ani¬ 
mal Industry, dairying, seeding and soli treatment, etc. 

Special stress, however la laid upon the vital im 
portance of restoring the lost fertility of depleted soils 
snd tho mslntenanra In their composition of that 
vital element known to agricultural sclcncus as hu 
mus, all of which hai a direct bearing upon tho Inrreaee 
In the production of food-stnffs sufllclont to supply 
tho demands of a conalantly tncreaalng population 


damonatratora, and the other a fully 
equipped railroad train comprising three 
exhibit cars, a lecture ear, a aleeplng car 
and diner, all absolutely free of cost to 
the Btato 

The work of the train la arranged la 
a series of annual tours, covering all tho 
leading agricultural and horticultural aeo- 
tlona of the Btatc 

Each serlea eontiita of flve separate 
tonra, each tour covering from 500 to 1,000 
milea, and from twenty to twenty five atop- 
ping placet. The work of the train begina In the late 
fall and ends In the lata spring It dona not apeclallM 
like the demonstration train of the Bast but covers all 
the leading llnea of agriculture and horticulture 
Ita oorpa of lecturers contains some of the ablest 
members of the faculty of the College of Agriculture, 
and the president of the university, Benjamin Ide 
Wbeoler, frequently Joins tho train In Its course, and 
lends his aid to the work of gsneral farm onllgfaten- 

Thu Boutbern FaclBo Company very candidly admits 
Ita own Intorested raollvea In the premiaes, and 
frankly explains that it diecovered a serious falling off 
In Its local tonnage, and when the matter waa In 
veatigated It woa dlicovered that the shrinkage woa 
found In the Item of farm produce 
They cononlted their local freight ogenta aa to the 
underlying cauaeo. and were told that the principal 
cauae waa an exhauitlon of the loll 
Tbia woa hardly believable, and the company con 
suited the soil experts of the College of Agriculture 
who denied the theory of exhaustion, but explained 
that the toU bad been depleted by a pracUoe of poor 



Probably one of the best things In (he line of an 
agreement has Jnst been signed by the SecreUry ot 
Agriculture and several railroads whose lines run 
alongside of the national forvata Two of the largest 
aud longoat roads In the Northwest (the Qreal North 
ern and the Northern Paclllcl have right of way 
through some of the rkhest timber dlRtrlos In the 
West and this agreement Is of great benefit 
They have in view both the rednctlon to (he lowest 
point of Are risk from the operation of the railroads 
and Joint action by the Forest Service nnd the rail 
roads to light all Area which may atari along tbs 
llnea Roth companies have agreed to clear and keep 
clear of Inflammable material a strip of varying width, 
as (ondlllons demand, up to 200 feet beyond the right 
of way, and to provide all locomotives whli h do not 
burn oil, with snllnble spark arresters and other 
itandard equipment to prevent the drop¬ 
ping of Are An effort will also bo made 
by the companies to so operate their en 

glnos as not to cause flres. 

In fighting flres the railroads and the 

Forest Service will co-operate clooely Notl 

flcatlon will bo made promptly to the 

Forest olBcfirs of all Arcs discovered by 

employeea of the railroads Telephone 
wires to make thla poaelble will be put up 


t Mt the hcMB praiiaratary to 
■taipineBU 

It la tbla era ot waoteful 
farming that California detlres 
to put a etop to, and bonce In 
Buguratea her campaign of ngri 
cultural education 
The "Agricultural and Horti¬ 
cultural Oemonetnitlon Train" 
ie developing unlooked-for eO- 
cacy It waa originally Intend¬ 
ed for the enlightenment of the 
prceent generation of farmers, but Its luOuence la 
being carried beyond that limit. It la being brought to 
boar upon tho rising generations, and tbe young folks 
are fully oa much In evidence at tbe lectures and dem¬ 
onstrations as tbe Otlder ones 
At each Hopping place tor lecturea tbe Imal schools 
ot all grades arc dlamlsoed and tho pupils allowed to 
attend, a privilege that Is evidently appreciated by all 
They crowd tbe demenitration rare and lecture car, 
attend open-air lectures, lectnres and dlsciiseloDS In 
neighboring aebool rooma, public halls, and opera 
houiM, and arq found in attsndance whether tbe 
gathering bn In the daytime or In tho evening 
Th« ftibjaata dsalt with by tbe agricultural and hor 



Winding the material lato eanlsten for splDBlag. 


by the Forest Eh rvlte using Ihu comiianlce' poles 
where Ibis Is possible Warning whistles will also 
be sounded by linomutlven on otcaslon 
Forces ot Are fighters will be assorabb-d on the out¬ 
break or Bn'S, and will be made up of Forest ufflLcrH, 
railroad employees, and such temporary lBbt>r as can 
be gathered by either The coat of fighting nriMi whlih 
Btart within 200 feel ot the rallroadH will be borne by 
the comiianlua and of all others by the Forest Service, 
unless It Is ahown In the first <asc that the railroads 
were not respunalble or In the ao<nnd case that they 
were roaponslblc for the outbreak ot the lire It Is 
the Intention ot the Fonat Scrvlie to patrol the rights 
(Conriudtil on pai/i ) 
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Scl«ntlflG AiiMrtcafV ' 

DAMMING THE MISSIS 5 IP P I 


Eicfllfld only by th^ mnneior ilnni bjp/w* thf lils- 
lorlc Nile River, the ureiilint i iikIii'-< ring fiat In the 
hlatory of the Middli WiBt la uiidir way on the Mia 
HlHHlppI at Keokuk InvH tlie point from whlili Col 
lliK>»v. It Htarled hla rlti r Journi y to the far Wtat 
Neveral jrars ago A huge dam l> being built aeroaa 
till MIhhIabIppI lit the font of the raplda «hlih lie 
In the north of Keokuk, and the etored energy of 
Ihi rlvir Ih in U uaed In ginerating over ,!0nnrin elee 
trhal horae-iKmir The power will be dlatrlbiiled 
throughout the Middle Went, the ttrat hmg dial am e 
IrBiiamlaalon llni running to St lauila 170 mllea 
Houth of Keokuk where forty per cent nf th« power to 
be develoiied la now under rontracl The bed of the 
river at tbia point afforda an extellent roek toondatlon 
Thi dam will be built of relnforiid eoiicrete, and 
ovir 000,000 harrelB of eenient, and 7,000 Iona of aleel 
will he required In the lonalruetlon nf this glgaiith 
work 

The dam, Ineludlng abutmenia, will be 4 700 feet 


BY W. P. GREEN 

of 43 feet On top of tba apUlway will be placid 111 
Hteel flood gatea, 80 feet wide and 11 feet bigta, aup- 
liorted by concrete ptera. The plera are to be ballt 
integral with the dam, being carried down to bed¬ 
rock on the upstream aide They will lupport an 
an bed bridge, from which tba gatea will be operated 
hy ehctrlc bolata. Through the manlpulallou of tbeae 
galea the water above the dam will be maintained at 
II eonatant level at all aeasoni 
Kuiir fifths of the dam, the 4,400-toot aecllon, will 
ixtend In a straight line acroia the river, breaatlng 
the current of the broad river The balance of the 
dam will be built approximately parallel to th* aborea 
and at right anglea to the main dam Thta portion, 
1 lOu feel long 123 feel wide and 133 feet high, will 
be neiupleil by the power bouee The ■ubatniclure, 
hunt of niaaalve conereie, will contain the water paa- 
uages and watorwbeni fhanibers Upon this will be 
the aui>eralrttcture lontaialng the electric generators, 
tranaformira and awltihboarde There will he thirty 


tbe power bonae, wOl bo tbi retohrliig porta of fbo 
ganeraton. 

To keep floating loe and logi from aatarlng tba 
IKkwer bonae, an hw ftaidtr will be bntlt npatnoa 
from tbe upper and of tbe power bonaa, onrrlng In 
toward tba abora Tbla will be feat long and 
built of concrete maaoary. 

Tbe conatmctlon nf the dam will entirely deatrog 
the govemniant oonol, built to carry ahlpplng aroand 
the raplda. Tbla canal ugw conalata of three locka. 
In Ita place a aingle large lock will be built. Tbure 
will ttaue be anbutUnted for tbe canal a lake o( daep 
water over a mile wide at tba dam, and « mllao loag. 
The government baa glrea pannIaaloB to build tbe dam.- 
Umdownetu on both aldei of the river will be glTua 
a fair price for all laud ouurflowed aa tba reault of the 
rreatloD of tbe reaervolr 

The conatmctlon ef tbla gigantio river prujaet la 
under tbe dlrecUoD of Hugb U CkMpar of New Tork 
cltr The work of excavatloa U well under way iax 



Tke tmeeuegrepair Hueeuwi of Rlaiwee. 

The ^Oceanographic Muaenm of Monaco waa form 
ally opened on March 29th, 1910, hy Ita founder. Prince 
Albert I of Monaco, In the preeence of reprexentatlvca 
of varlona foreign governments. The celebration In 
ilnded a pyrntmlinlc exhibition and an alleHorical 
imgeant In the beautiful bay of Monato, a gala per 
formancp at tbo opera and other featlvltlea. Tbe 
new mueeum, which la eleo a laboratory, la innnecied 
with the Oreanograpblc Institute of Paris and both 
inatltutlona, with an endowment of four million fraiira 
(•800 000) have been preaented by Prince Albert to 
the Vr*nch government In recognition of thi hoepital 
Ity which Parte and Prance accord to all workera In 
tbe Held of thought Prince Albert la president of 
the admlnlatrattve eoonrll of tbe Institute, which In 
eludes among Its membera ex President Ix)ubet and 
the physlclata Callletet and Beiquerel The directiqp 
of the aclantlAc work is confided to an International 
conimlttea for It waa Prince Albert'a dcalgn to Omnd 
an Inititute and a laboratory In which Investlgalom uf 
all natlonalltlea could work together (or the advance¬ 
ment of tbe new aclence of oceanography The lecture 
rouraea of the Inotltnte were Inaugurated In 1903, at 
the Conservatoire dee Arts et Mdtlera. Tbe leclurea 
have einco beea given In the old bnlldlng of the Acad¬ 
emy of Medicine and at the BorbonDa. Tba new 
bnlldlng of the Oceanographic Institute will toon be 
eompicfed, and the lectnree wilt be given there after 
October next 

Tbe Oceanographic Museum of Monaco, which has 
■Ireafly reoalved tbe popular name of the Palace of 
the Baa, la built ok tbe flank of a iteep cliS at the edge 
of tbe aea. On tbe water aide tbe building la S56 feet 
high, while Ihe height of the main fagade on' tbe 
land dMe, la 148 feet, the difference being due to the 


Hloite of tbe cliff The length of the bnlldlng, parallel 
to Ihe water front. In IJO feet Tbe cost of conatmc 
tlon «xceeded 81,9(10,1)00 There are only four stories, 
and tlx rooma are very high, large, and well lighted 
The two lower etoriee whiib are partly underground, 
<anUln the aquarliima and laboratories, while the up- 
I>er storloa are devoted to the esblbltlon of sounding 
and other apparatus, and of the rich and varied coUec- 
tiona of deep-aea fauna oad flora which r ep res e nt the 
n-sult of a qnarter century of exploration Prince 
Albert has also placed a small steamer, the ’'Elder," 
at the disposal of the Museum 
Almost every year since 1886, the Prince of Monaco 
hae made a sclentlflc erulae In tbe Mediterranean, 
Allantli or Arctic Ocean Tbe experience acquired 
With the "Nlrondelle," a aalllng yacht of 200 tons, and 
afterward with the "Prlnceeae Alice I,” an auxiliary 
tbree-rauated schooner, 170 feet In length, waa put 
to good use In tbe conttniclion and equlpmant of tba 
^Prlncesoc Alice IIwith which tbe later rrulasa bgve 
been eonduclcd Tbia vessel hae a steel bull, a lAigtb 
of 240 feet, a breadth of 84 feet, a dtaplacement of 
I 400 tons, and a maximum speed of IS knota. It con¬ 
tains tba moat Improved apparatus for taking aound- 
Inge and temperatures and collecting apeoimene of 
fauna, flora, aand, mod etc, at very great d^bu. A 
greet iwrt of this apparatus was inventsd bad con 
St meted by iha Prince and bla Baalatantai 
The raeei of the Mnoeum contain rapreea n tatlvea 
of all bnown deep^ea biusA Many of tbeoa spad- 
meus arc inlcrestlng even to the non-oetentlfle ob¬ 
server because of their strange form, hkkntlful colon, 
and peculiar organa of tight and toueh. 

These oceanogrsphio ezplortthme and ootloetloBS 
also possess great praotthal value. In addltloa to their 
sdentiae Intoreat Kqgt ttWa 4A4g tM uptm Um 


plankton or moaa of imall animal organlirai which 
are wafted hither and thither by even feeble ocean 
currents. 

Tbe explorattona have proved that tbe plankton 
movea to a manner dependent on tbe aeoaon and the 
locality These mlgratlone appear to be governed by 
complex laws, tbe knowledge of which, se It la grad 
ually developed, will be of great value to the Osherles, 
especially to the steam flotaerlea, as tbe flab follow tbe 
plankton 

In commemoration of the inauguration of ihe Ocean 
Ugrapblc Mnaenm, tbe Prince of Monaco haa caused 
a plaque to be atrti^ In gold, silver and btonae. Tbe 
alx gold plaqnes were presented to tbe pnoldent of 
the French ttepubllo, and the ooverelgns of Oormany. 
Italy, epaln, PDitngBl and Mobmo. Om hundred 
plaques In silver and twnnty In brunas wen distrlb- 
nted among the other Invited dMXtA—I/HIuitratton 


The Electrical WorU rtikktta that ta n report nh- 
mitted by tba cMef ti«MJ oAcer'of tha tWM BtatM 
army to the Beentodff of War, Jt to itotodJh^ then 
are now in tbe grtog aervlcs n tM af 8r wintoca 
telegraph itgtlaBi, dT wMeh Oto Dkltod 


Btates, I in AtoUqi, • Ik tha 

artlllerr harbor tngi^ and 7 to 

service The etoBkl corpa has pW4ihim%*WlliWn 

100.000-cyeIe altenator (or wIMMl 

Tbo advtotiUllty.et tha VnlUid 

interaatloaal 8todtotototr>pliih 

raeomnended. M tlto tiirii>irfliHll«M-1ife‘'^^ld j 

Btatea SMtola.' Ivtrtltib 
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ja ntt f n ua onnmm. 

To proTODt tlie dootmctlve bommtrtnv ot tho nlU 
wtMB depraosed by (be poottge ot a trato, a new oon- 
atroetlM baa receoily been dMlgned to turnlata a more 
oohatantlal aupport at (be rail Jolota (or tbem It 



ntnoriD iail oiuniHnos. 


ronelita la pravldlog tlmban or tie* runolng longl- 
tudloallr nndar tbe ralla at tbe loinu in addition 
to thfai. a Buinlier of very aubotantlal metallto (aaten- 
inga aerve to clamp tbe ralla tightly In poiltloa It 
In uiually tbe caae that ibe Jolnte of a railroad are 
arranged to come b»twp«n aril not on tbe tlea 
and heavy dahplatea are dcpemlcd upon to aupport 
tbem The oonatrucUon bare llluatrated la Intended to 
offer an Improvement on aueb an arrangement of tbe 
jolnta Aa abown In tbe acrompanylng engrav 
Ing, tbe two tlea A. between which Uie joint cornea, 
are dopreaaed, and on tbem la laid the longitudinal 
timber B Tbe latter la clamped down to the tlea by 
nicana of a metal (oalenlng C, which la abown In (nil 
in Fig S Thia la aubataatlally ot U form, and may he 
termed a “aaddle piece " U la preferably mortlaod into 
the timber to tbe depth of Ita tblekncae. Tbe baav 
nangea are lecured to the tlea by meana of apikea 
Kacb aaddle piece la cut out at (be top to form a hook 
or lip that engagea the outer aide of the rail baae and 
thua preventa outward movement or apreading of (be 
ralla At tbe Joint (he ralla are connected by the neual 
llabplatea and bolta and are aecured Brmly to the 
timber B by meant of a metallic fattening D aueb aa 
abown In Fig a and a pair of faatenlnga B, ouch aa 
abown in Fig 4 Fig t la a c r oaa w e etlonal view of 
the rail Joint, and abowa how theae faatenloge are 
applied The faatenlog D la approsimately (,-aha|ied, 
and paaaea under the baae of the ralla, being formed 
with a booked portion, which engagea the Inner aide 
of the rail bate Over tbia book, one of the faatenlnga 
B la applied, while at the oppoaite aide la another 
fattening B, tbe fattening O being cut away to receive 
It Tbua a very etrong Joint la provided, which ahonid 
reduce the onpleaeant hamraeiing nolae at the Jolnte 
and alBO Increaae I he eafely of tbe railroad The in¬ 
ventor la Ur Henry Oraae of Alvin Texaa 

FIHCZ POar ABCBOt 

A patent baa recently bean granted on a novel 
method ot nupparUna a fence poet, ao tbat It will with 
atand Mcrwive atraln, Tbe eonatnictioa will be eapecl- 
ally nacfnl for nnchorlng comer poata The devtre la 
very timple and ineapenalvo and may be readily at 
tached to any poet In our illnatretlon, we abow In 
Kig 1 the conatmctlon applied to the ordinary fence 



peat, white In Fig. S la abown the lonatructlon naad 
(or comer poata. In botb llluatratlona the poet la 
dealgnated by the tetter A At the bottom of the poet 
la an anchor plata a, which at one end In Battened out 
to form a Made O The oppoaite end ot tbe anchor 
plate la doubled upon Itaelf to reculve the lower end 
of a diagonal brace fi, the upper end of which le 
bolted to the poet An angle brace B la aecured to 
tbo oppoaite ilde of the pant and connecta It to the 
anchor plate B The ipikea which paia through the 
anchor plata are long enough to be driven to a ron- 
aidarable depth In Ibe ground, end aerve aa additional 
meana for preventing tbe anchor pinte from adding out 
of poeltlon In uia a trench la dug at the point where 
the poet le to be erected The trench la Juat wide 
enough to receive tbe anchor plate B, and the blade 0 
of tbe plate la driven into the undlaturbed ground at 
the end ot the trench, thtm affording a firm anchorage. 
Thereafter the poet le erected on the anchor plate end 
the taracea D end B are bolted (aat For comer poata, 
the anchoring device le need In duplicate Tbe bladea 
C of tbe anchor plate are driven Into the ground at tbe 
aide, where there will be a lifting atraln Impoeed by 
tbe tension of tbe fence wtrea. The Inventor of thin 
anchoring device for fence poets la Mr Julius Lnox, ot 
Flatonla, Texas. 

AKUoaiA Fsurm fob BiFusiBiTne fiabtbl 

A recent patent dlictoeea an Improved method ot 
purifying ammonia, ao as to render It anhydrous In 
refrigerating plants The object Is to produce a high 
gmde of anhydroua ammonia continuously while the 
compreiaor la In operation Au appernlua Is provided 
which Is connected In rln alt with tbe compressor snd 
condenser and removes a portion of the beat from 
tbe compreaed ammonia eo as to condense the oil 
and water vapor and iturmll dry or partially cooled 
but uncondenaed ammonia 10 be delivered to the con¬ 
densing coll In thla way the amount of cooling tbat 



AFFABATVi FOB FUBlFTIBe AMUORia FOl 
BBFBIOBBATUIO ftniUa 


Is required In tbe condenser Is reduced The passagn 
of oil to the condenser la prevented aud tb>' nmiiioiila 
Is condensed separately, ao tbat only pure auhjilruus 
ammonia la delivered to the expansion vahe Tbe 
apitaratus comprises two boldcrs or driiins A and B 
whhh are connected at the bottom by a pipe C The 
dram B la preferably rahuHl above tbe drum A Tbe 
compreBMd ammonia enters tbe dnim A, through a 
pipe D then paases through one or more connecting 
pipes B to the drum B after which It pasnes out 
through tbe pl|ie F Tbe coollog system consleis In a 
pair of water ebambora 0 and a pipe B, connei ling the 
top of the water chamber In drum B with the bottom 
of the chamber In tbe drum A The water iwsses 
through the cooling system In the reverse direction to 
tbe Bow of ammonia through tbe apperatiis The 
temperature and rate of flow are 10 controlled that 
there will be no condensation of ammonia In the gas 
holders, but all tbe oil aud water vapor which may 
be carried along with tbe ammonia will be condenaed 
In theae boMeri and ■ccuinulate In tbe lower portions 
If the valve In tbe pipe O Is opened, tbe oil end water 
will Bow Into tbe Mtom of tbe drum A and may be 
drawn off at that polqt Tbe object of letting the 
pipe from the compressor pern np through tbe oil and 
water In tbe drum A Is to heat the oil And (bus pre 
vent aa far u poaalble tbe 1o« of ammonia The 
Inventor of tbIa apparatus is Mr Lawrence Wagner 
of Mtsaourl Avenua and Hlaaourl Pndfle Tracks, 
Badalla, Mluourt. 

OaVTXBTlBU MAT AWD TBBT. 

Fur tbe benefit of campers, hunters, end the Ilka, a 
fsMtng tent bee racently been devised which may be 
paoksB tBte a very small compaaa sad which may niao 
be 'gDaverted lato a canvas beat Our muitratlon 
gipFa tM 4eFI(« in Ra two forma, partly br^an awgr* 


to reveal the traroework It will bn observed tbat the 
upper portion of the tent comprlaea a jialr of lasy 
tonga A, connected by croea bara B Tbese are auje 
ported on four posts Indicated ot r and />, and the 
atnicturo le rendered quite rigid by iiieaua of a aye- 
tern of guy wires. Swung from 
pair of bars B which support ( 
upper portiMi of tbe tent frame li 
proof canvas, and In addition to I 
cenvan aeetlon which may be fa 
Bpction by means of buttona, tbui 
tent, and tbe occupant can alee 



wlilih la 1 decided linproveniont oier iisliu; ihi ground 
for a bed When breaking raiii|i ilu pontx C and 7> 
are withdrawn from their am kits and the Inr) tonga 
are folded up, ao that the eiillrc framenork of the 
tent may be placed In a small bag To convert this 
framework Into a boat It Is extended and ln\erted. ao 
that the iroaa bars B form the bottom of the boat 
The lairs B ot tbe hanimoi k art booked U) the frame¬ 
work Hi ODD end and fastened together Hf their outer 
ends to form a bowsprit for tbe boat The bowsprit 
Is brared by a pair of nrniH H which are hliiKcd to tbe 
cross bar O It will be obatrvod (hat (he Inr) tongs 
at J are (vunded to form oarlocks and Hie lawta <’ ot 
the tent are so consiruiUd aa to form oars The seat 
of (he boat Id supitortid on a pair of longitudinal 
lM‘ami A The ran\a8 top of the tent Is applied to the 
framework Imlosing It and thua forming n llatbot 
tomed ranvHs boat of large rapacity Mr Joseph 
Vaghi of Bethel, Conn haa Just aecured a patent on 
this convertible boat and tent 

IBPBZ gm» JOB roCBFT KEMORABDA 

A patent baa rccintly been grunted on an Unproved 
liocket memorandum book, wlileh is provided wlin a 
novel Indexing system The Brsi lent of iite hook Is 



whhn notes are to be kept 'I he other IcKves of the 
book arc cut with series ot tuba as shown In tin il 
lusIrailoD the tabs on en< h leaf (.nrrisimiidlug in 
number to the loplea provided for In the lopli Hal. 
When noleaon asubJCLt are entered on one ot Hie b.ives 
of Ihe book, all iho tabs of this leaf except thsl opimslli 
the topic to whlih the notes relate are ml isay 
When a leaf Is tilled, it iiia) be reniovid nnd filed away 
in a card Index It it is iicalred m pirmlt the liar in 
remain In the memorandum book atler It has Ihtii 
completely nileii the tab In partliilly i ul away an ihal 
II will still serve to locale Ibi leaf lint will uot Iniir 
fere with tbe ihunib In readllv finding ihe m xt iiib 
underneath in the name serlea In tnia wav iIm 
PD lIre nicmaiidum book la eo nrrangid thni tin 
matter It contains Is always prois-rly Inilrxnl, and 
may readily be referred to whenever desired hur 
therniore Ihe mnierinl Is so plated nnd the IcaMv, 
are so arranged that wnen they are removed aud died 
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tt a card Index no tranKtlblns of the notui li necoi- 
■ary Tim device ebould be of paniciilar adventaae 
to the modern fnrmiT, horllciilturlBt, gardener, or 
■tock man. who muet have uoHle convenient way of 
collating and preaervlng the data of ble dally work 
If he la to got a full niiHaiire of prollt and aatlatac- 
Uon out of bis exiMrlence from year to year He 
cannot afford to iniat his nn'inory with much Impor¬ 
tant detail, and an ilnhoruti eystera of keeping a 
record does not appfnl to him The pocket memo¬ 
randum hcaik alth tciphal Index ebould meet hla needa 
The Intcnlor of llila memorandum book la Mr B A. 
Dogby 1107 lliook Siiccl, Louisville, Ky 

IMPEOVIO nUCE UffSSE. 

riciured In the acronipanylng engraving la an im¬ 
proved traek Bander for uso with loeomotlvoe The 
appiirulus Is so arrangid that two jets Of compreaaed 
Hir arc employed, one of which Is directed against the 
sand In tho aand box, survlng to agitate It, while the 
other acts to cllsibarge the same eontlnuoualy and 
smonibly Special precautions are taken to prevent 
tbe noules from lH>liig clogged with sand In our 
llliisiriitlon the sand box Is Indicated at A The 
BoncUr cnslng B Is substantially of V form It la 
ibrcacled Into tbi sand box and bold In place with a 
lock nut At the' oppoBlte tncl of the casing la a plug 
C, provided alth on extension D constituting tho 
norzie At the extreme Inner end of the extension D 
the bore la ronelrlcted to fnnn a Jot opening, which 
coniDiublrates with a reress In which a ball F la 
plaeeci In addition to this, there la an Inclined Jet 
opening K At the opposite end of the plug tbere Is a 
screen H whleh serves to strain tho coinpreased air 
that enters by way of pipe J In the other log of the 



IKPSOVIO TEAOX UnU, 


Y-ahaped cailng Is the pipe L, whleh leada to tbe 
point at ahlrb it Is desired to (discharge the sand 
WHIilu tho casing, and extending partially over the 
passage hading to pipe L Is a shelf K In openUIbn, 
when compressed air Is admitted to the noxxle It forrci 
Ita way past tho ball F Into the sand of the aand box 
it A iKirtInn of the air Is directed backward to the 
Jet opening £, producing a partial vacuum, which 
laiises the sand tlmt Is ugllaiccl by the other Jet of 
air to tios along the shelf h and thence be carried 
dusn ibe discharge pl|N< f> Ihe ball F prevents the 
eonstrlclc'cl opening In the nozzle from being clogged 
wtlh sand, and this ronslrUted oicenlng serves to 
reduce the llnid pressure by permitting Its exiionalon 
past the ball F, so that a dcntruetlvo eand blast Is 
avulclc>d then'by 1 he Invenlnr of Ibis Improved track 
eandcr la ,Mr John Henry Watters of Augusta, Oa 


BHlEr MOTES ABOUT >1W lEYlKTIOWE 

The singing sign which has been recently placed 
in front ot a Denver buslncsia bouse Is a visual as 
well as audible uinans of altractlng tbe atlentlon of 
passors-by Tho particular sign referred to displays 
the word Dc iitlsts ’ and Is of the el«c trie flashing type 
The Illumination of one Isiic r followe (he otber, and 
as the lamps comprising each Utter are flashed, a 
wooden hammer slrlkes one of a group of orchestral 
oOinies riicru Is a different licll for each letter, and 
the chime's rcpresenl a coinplclc octave The com- 
blnatlon of soiincln mo) he- varied at will with but lit¬ 
tle trouble 

The lllumlnsled oh vator threshold Is a new means 
to prevent what Is n cjulte common form of elevator 
accident Tbe elevator attendant, making hundreds 
ot Hope In the course of a day, la not always enabled 


to bring Hie car to a halt nt tbe exact floor level, and 
a very sligbt variation Is aufllrlent to give tbe paasvi 
ger a Jolt It not more serious Injury The floor ot 
the car being bold an inch or two above that ot tbe 


8 cl 6 ntific AoMifottlk 

bnlldlng 4i likely to tHp tho angnardod poiaoa abont 
to enter tbe car, while persons stepping out are liable 
to be thrown down. The latest method of avoiding 
tbia la the tnsertlon of a pair ot plate glaae lenaea In 
the metal of ibo threehold, with an Incaodeoeont lamp 
under each. Theee are kept in operation all tho time 
tbe car la In aee. The limps are supplied through 
tho elevator cable in tbe same manner oa the over¬ 
head lamps This device has been tried with eminent 
success in some movlng-plcturD establishments, where 
tbe rear seats are aligbtly above the level ot the alalo 
floor 

Tho Jobbing carpenter moving around from one 
place to another, and locating tor a few days at a 
time In one spot, in the course of hli peripatetic career 
la compelled to apend conalderable ot hit time tn the 
lOBstructloD of wooden borsee or trestles, which are 
generally so neceaaary for hla work Tbeoe things 
are ot such an awkward shape and slio that It Is out 
of tho uuostlon to carry them from point to pojnt, so 
ho Is compelled to build them In many casea before M 
can proceed with hla work To meet such demands, 
horses of steel with eollapalble legs have recently 
beon made, eo tbat they may be readily packed up 
and carried from place to plaeo Tbe legs fold over 
on the back of the trestle when not In uso and when 
being transported, and In thli form they are very 
compatL Being of angle Iron, the treatle la not heavy 
and Is almost everlasting 

oDDiTixB » nrrfEnoiB. 

Hat FABiraga.—^Tho recent agitation against long 
hatpins has set a Yankee Inventor to thinking Ha 
has arranged a hatpin which Hat no exposed point 
and which does not have to be removed from thu 
hat, but which may be operated to engage tbe hair 
hy giving it a half turn. The hatpin extends from 
side to side of the crown of the bat, and la provided 



A irOTKI. TYPE or HATTIE 


With a series of books or grapples sharply pointed at 
tbe ends, ao that when the pin Is turned they will 
hook Into the hair Whether the hat faetener bail 
been tried In actual practice we do not know but It 
seems as If Ihoro would be considerable danger of 
entangling tbe bale In the curved boohs 
Dxvice KOB Usawino ox amj RfcUOMNo thrsHiluKa— 
An Inventor does not hato to go far ofleld for objects 
upon which to exercise bis Inventive faculties Bven 
In tho most enmmoiiplaee matters of everyday life 
there Is room for Improvamcnt Take, for Instance, 
the method of removing one's overshoes the usual 
way ot teetering on one foot while trying to kick 
tbe ehoe oB the other foot Is most awkward, to say 



miQi Km DiAvm oh m inotm 

OTUBHOn 


tho toast RscenUy, an Investor bos devised a little 
attacbnwQt (or the cane or umbrella, whereby ono 
can stand dimly on one foot and steady blmtelf with 
the nmbrelto while removing the ovoraboo by proesIBf 
the lug at the bock of tho oretilhpe against the attach¬ 
ment i» the umbrella. The Ihveator hha prevMnd « 


men elalMthtt lerica to hMd the dvanbos br man* 
whUe diwlng It oh. Tho lug at the bohl«(the ovar> 
obea to so fonnad thu It egii Be aagaflod batmea A 
pair of Jaw clampi, oBo of wbleh in flxad while tha 
otber to sprlsg-aotuated The devlee la appHoaUe to 
a cane, and nianlu from the movable Jaw to wltUa 
a eonventoht dlitaaoe of the bead of tbe cane to a 
rod, which mny be lifted to releaae tlw laws. 

Luimocs OuE BiaBM.-^When usliig a gun in tha 
dark or deep twilight. It to very dUfamlt to seenn 
accurate aim, baoanee the sights aro Invtoibto This 
dUBculty hM froquently been axpertoncod by aoatrtaa/ 



who sbonid be able to cover an approaching enemy 
with Bccurncy, In order to secure their own safety 
as well as that of the ramp To enable this to bo 
done, an Inventor hu recently devised a gun In which 
tbe sights are lumlnons Thla to effeeted by meana 
ot a pair ot small electric lamps llghtad by batterlM 
placed in the stock ot the gun The sectional vlaw^ 
In tbe accompanying out show how tbe lamps are ar¬ 
ranged Tbe sighu are formed with prisms, which 
at their lower ends commnntcate with chambers Inf 
wbhh tbe lamps are located Tbe lamps aro lit only 
wben the trigger to partially pr em s d , so tbat It to 
not necessary for tbe sentry to expose ble where¬ 
abouts until be to ready to lire Tbe eights are of 
■nch a nature tbat they may be used In the daytime 
with the lamps disconnected, a ewltcb being provided 
(or opening or closing the lamp circuit 
SnrPOHT roe UiKrTsirAiiv Hkatku Tlatisonb—A 
novel support has recently been Invented (or eleo- 
trlcaJly heated flatirons It to so arranged that tbe 
current Is turned on only when tho Iron la on the 
support. Tbe support consists of a metallic baas 
provided with legs of Insulating material and upon 
which to mounted. In Inellned position, a plate of 
slate On this tbe flatiron to adapted to be supported, 
so that the bead of tbe flatiron will slide down and 
bear against a block ot Insulating material at the 
rear of the base In this block are two aecketa, pro¬ 
vided with metallic clips (ormlDg tbe terminals of so 
ileclrlc current The flatiron, which to provided witb 
tbe usual heating colls, bss two terminal pins near 



Che heel Theae an adapM to engagn tho eUpa wfcM 
the Ino li In MtUon oo tb* btht^ imjB MBplatii 
tho eircoit thnwgli, the oMIn, and oomg to 1^ Mm 
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Sol«ntllto 


Let lliese Eqwrts Advise Yon 

In importint tem or ncet, where absolute accuracy is 
necessary, the Warner Auto-Meter is the only speed-indicat- 
ins device considered 


On the cars of quality evetywhere—the cars of experi¬ 
enced motorists—(he Warner Auto-Meter occupies the place 
of honor 

These men know that a speed-indicator must be accurate 
and reliable under all service condiuons or it is worthless. 
They know—often from expenence—that this accuracy and 
reliability are found only in the Warner Auto-Meter—the 
aristocrat of speed-indicators. 


Wuner Inotruincat Os,, 883 Wliodar ATe.,Bdoit, Wli. 


llquldB, nlatrlliutea ttiroiiali lh« worn 
Inga Thn greater tha quantity ot such 
volatile liquid, and the greater tho ex¬ 
tent or aurfaie cxpoai'd to tho save of 
I’XIiloaloii, the more rapid and effectual 
Is the sbsorptioD uf heat. The liquid 
used for this purpoae at present Is 
wsler It la nccoasary to set or sprinkle 
every part of thn mine In wbUh coal dust 
iixiBis This piwautlon Is enforced by ' 
law In Germany and Austria but not , 
elaewhere even In Knglsnd, America, or ' 
Franco Most of the water applied to 



A Home-Hade lOO-MlIe 
Wireless Telegraph Set 


The WBlcr aoaha Into the porous rock 
and loosens It, causing danger of cav 
lug In very hot mines, the rapid evap 
oration of the watt r prorluces an cx 
ceed-lngly damp alinorphnre, which la 
very Injurious to the cOltloncy and health 
or the miners 

The KniHhnpr pmeess for the prevsn 
tion ol I oaldust explosions, which has 
recently Ism'ii palenlid In Germany, em¬ 
ploys Instead of water a viscous paste, 
of such ehemirsi ennalltiitlon that It does 
not evsporitc nppreclahli iiuder the In 
lliienee of the iiorniHl air dirrcnt, but 
oVapornlea rnpidly when exposed to the 
heat Ilf a snisll -xplualon Owing to the 
adhealvi ihii racier of the |iaate, It can 
bn applied to all Biirfnies horlxontsl 
verlliul and Inclined and In about eight 
times the unniillty which Is possible In 
the inse of water The thick paste, fur 
thermore, dots not soak Into the rook 


exploslop wbirb In Us nature Is pro¬ 
gressive, ran he arnsteil by applying 
thla mixture to thi first hundred yards 
of the gallery this distnnee being snlfi 
dent to cause the exphsiion to din out 
owing to lack of explosive material In 
the actual conditions of mining the 
original Ignition of coal dost takes place 
In almont cvsir case, at tho face ot the 
(Concfitffed on pops >9 ) 


A Country House, Automobile, Garage 
and Naphtha Launch 

COMPLETE, FOR $2,000 

IN the JiBie HMo of Ammican Homn and Cardma diera wS appear, 
* from the pen of the weH-known author on Furmhire, Hoiae Fnnwhing and 
OecoratHii, Mna Eliiher Sngletca, an aitde on ” How g » Potable to Obtaai a 
Sinai CwntryHouM or Bungalow," aha a Csran of the Knock-down Type, and 
a Boat Home, for the ndiculoaily msfl wm of 92,000. That ■ not al. The 
article, which ii fuBy B uitri t ed, dwwi bow tho home may be con^letcly fur^ 
niahed, wgh die cort of each wdde. Would ^ befieve lliM the amount named 
above includes the entae cart of furaidmg} But it tho Uudea dw cost of an 
automobile and of a nanlidM launch I Tha n no faxy tale. The aitvle rtieofiet 
the cart of die house, the gaiage and the boat bouM; dm cost of die automoMe 
and laiBch. It oho uvea die exact cort of coch article of funubxe, and each 
piece ■ iUiirtrated, m dial the reader can judge fex hanidf whedier the objedt 
described appeal to ha partKolai tarte. 

No (a^ planiing lor an mexpenave amner outma dmiJd U to send for 
dia mtereslBis aaue. No ortKle has ever been pubiahed whiefa provides lor to 
much al to bide eipente. It deah wxh facts and figures, sad no one a fitted to 
gpesk on dia tidijed wXh vester sndiorty disn iba expciL 

Tha aaie conUxa a large number of other aitxles on efiven adijects, si of 
uiterert to die practical man or woman who is mterertad a oeraliy Ue m tts 
brotdert senae. 

Tho June aaue of Amaricm Homat and Gardmu sent to any 
address for 25c Sidacidre now for dw yosr sod receree dw thxteen awies from 
Jixw I. 1910, to July I. 1911. lor dw fub adwavdaB price of one year. $3. 
Adibmi MUNN fit COMPANY. Inc, 

361 BknadMregr, New York, N. Y. 
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the honest brown ru. but br the white 
en which hM been steeped In » if 
which renders It visuslly Indlstlngalsh 
sble from the real article Again, when 
milk happens to bo o{ a bus tinge. It Is 
Commonly held to be richer than white 
milk. Of rourae nothing can be easier 
than to satisfy this prefemnee for a 
milk of a creamy shade White-looking 
batter Is disliked as looking loo much 
like dripping The remedy Is simple, it 
Is artUIrlally colored Vcgelahles must 
ho bright green to make them look fresh, 
tho consumers of them being quite wtli- 
Ing to Ignore the fart that copper does 
not make them fresh or wholesome On 
the other hand, curiously enough, bread 
must be white. 

“It Is, of course, perfectly natural to 
take color as a criterion of the dietetic 
value or flavor of food, and the atlrao- 
tiTS or unattractive appearance of food 
may mabo all the dlSerence as to whether 
that food la, or la not, oaslmllated prop-j 
erly The deceit which la practiced by 
artlflctally coloring food may thus serve 
a useful purposo, so long os tbe coloring 
matter Is harmless, but as a rule the 
proceeding Is an Immoral one. It does 
I not follow that becauso food is unat¬ 
tractive Its value as a food la alt. while 
every form of sophlstlcatlan Is open to 
eommsrdal abuse. A correspondent last 
week subnlttod to us a brown-shelled 
egg whloh on opening displayed a gar- 
■sous red coloring scattered chiefly 
through the white On analysis the 
coloring provod to bo an anilln dye Tbe 
tlya hod deposited a nice brown on the 
sbaU, bn^ on esoass had permeated Ite 
pores, and, moeUng with the slightly 
add contents, was changed to a port* 
wina color tnaide. Until tho egg was 
opened, therefere, it sppesred perfectly 
atbMUva, but on t^anlng It the seat to 
bet tt goldd^ disappeared,- | 
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How to Make Fiforiig Eoqr vA I 

it tccoaplUied by uBitgllM CoMVtMMMr. fUftm 
yean ago an addiitc machine WM »taaeiy. PnaMt 
bunncM meifaodt make it a necenlQr. No oOoe it 
conmiered complete unleat equipped whh one. 



Gas, Gasoline and 
Oil Engines 

Inclading Prodacer Goi Hants 

Br GAUMU 0 HUCOX, M.a 

Oghtmmttk KdHioa, Kmmimd. SmlmtftJmmJ R»mi 

T l 18 new retlwiil and ralargcd vdlUsn (a a tnm 

inatnltotinn, otwtatkm oitd BoloiciMncr of 
RM, Rnnolino, k«t i«cno and finido petfoleom eof Inca. 

It (roftU ofl the theory o( Ran, tcaeoUne eod (rit 
eniHueo on denlRaed end uenuriMfored In the 


II rbf KPiM niton of ni^iicrr rw end itji nllllaetkin 
I FjUN mgliiPN, A llet of ihe Sui*"^ 

oniuU with thvlr nddrcinem U Incladed ao well on 
lUi of ITnItPri rtUteA wtoiitN Iwuiod on fpui. nitu- 
(nr and nil mRlnn nod (heir ndjntK^ frcnn 


Instructive Sdt^ntific Pipers 

ON TIMELY TOPICS 

Pliet 10 Oenta each by mall 

ARTinCIAL aTONi: By u P Pord. A 

pa|Kr ta pnr^wl^ ^Tiliw ^hc 

c«c>cUeiit preseniailon of modem vlewn, 
lully Mliiarraied SciBiTTlPfC AmvmkaN , 

^ jjKNT^O lyBStffe 

artKlr scirmtivic AHKaicaH RvmM. 
mknt No Mas. 

HOME_^|>iADE_^DYTJI^^t^ any^^iU^ 
PLATIMG DYNAMOS. laHTiaic Amb- I 


DYNAMO AND MOTOR TOMBINSD. I 

I'liHv <lp.ull»,l mirtlnii'rtratodlnliciKimvic I' 

Thtr niio.hliir« uii 1>c run oliEA^aa dytamM || 


Prlot 10 C»nta aach , by mall 
7'^Coiwi^YTTBe. 

aei aiiiiaruY Nm» Yeah 


HALLEY AND HIS COMET 

Tk laar Itlt la taaihat to k im al Iha Daal laMa ti a Uf ie k il URtoy, Raaiy kcaMa 
fUky'acaMlkantnaJaltaralapaaatatnato'flnyaan. Wkj lat laan all Aato Ifck 

Suentlfic American No 19. Vol XCVIII Ota Phetpheraaceace aod Mateor 
Ttalat. An article in n'ltich tile ioveatliiBtKHtooIC C TrowbriUea of Colambto 
Univeralty are deacnlieii, thowlnK that the after-glow prodnced from a vacnnm 
tnbereaemblea cloaely the elfeet produced In the akjr bv the paaaagc of matcora 

jMentiae Amenean No 6, Vol XCIX The Myatery el Ce meta. An article In 
which the famoua comets of the laat century are enameratcd and daacrlbed and 
modern cometary tbeotiet dlacnaacd 

Scientific Amerinin Snpplement No tyaS Aacleat ead Pepalar Meea Ahoat 
CoRMta. Ijneer aoperatitlona about the atrangeit of heavenly bodice 

Scientific American No 7, Vol Cl HtOey’a Cemtt. An inieteatlag article by 
Ur Alcundcr W Roberta, in which the nneral blatory of UaJley’a famona 
comet la aketchcd with commanU on Ito paat appesrancaa. 

Scmntlfic American Supplement Na 1705. The Neat Apptl1tlea(lPia)t«llaIley't 
Ceeiet. An imporunt article hy U C. Wilaon, with a map giving the poritlon 
of the comet relatively to the oruto of the pUbato from September 15, 1908, to 
July ij, 191a 

Sdentlflc American Supplement No i6ja. HaUey'e CemeL An artfele by F W 
Henkel, F R A S., which tolla bow Bailey came to diacover the comet which 
beara hla name, and how mathematldana have plotted iU orbit 

Scientific Amenean Snpplement No 1770, BdaMMl Hahey. A Megraphy by J 
H Gore, M R I A , of the man who dlepeUsd cometary wpeiMltioiu end popa- 
lanxed the law of gravitation. 

Scientific American Supplement No. 177^ Ught Praeoare ead Ce^' T^ 
An explanation of the vagarica of « comat’f tall, by Arthnr Stanley BthHag- 
ton, F R A 8 

Scientific American Supplement Noe. 1788 and 1789, Ikilay’e CoMt. By Ceorga 
V Chambera, F R A S The moat thoroogh artlda which haa tbna br appeared 
on Halley and Halley'a comet, 

Seientific American No ij, Volume Ctt Ceadeaaed PmU AheiN HaNay’S 
CoaieL By H W Grigga. A few beta pneanled In oondmaed form for 
thoae who wlab to follow tha conraa of Halley’a comet in the bcavane. Uape 
ahowing the apparent path of Uallay’t comet tbrongh the baavene and tb« 
relation of the ortoU of Halley’a coOMt and the ptoneU. 

Scientific American No 16, Volume CII. Halky’s Ce«st at Ma Bfl g htaa L By 
ProfeiKW Henry Norrto RnaeclU A aimply worded aetronomlcal article tolling 
how Halley'a comet vraa dlecovcred on ito preaent retnm, when it will appear at 
Ito brighteat, where to look for it, what it la oompoatd of, etc 

Scientific Ammlcan No 18, Volume CH How to Mgfee a MedelM theOM ef 
HaHey'aCoaMt, ShewlagitaR.iatfvePeaitieatetheBaM'elMIt. De- 
ilgned by Janica K I.ynch Bv maana of thia model many of tha p h aao w to u a 
nr Halley’a cuiiiet can be explained. 

Scientific American Supplement No, 1779 PhetetMpWag Ceaieta. By B. B. 
Harnard, of Yerkea Ubaervatory A practical article on how to phatograiRi 
Halley’■ comet 

Scientific American Supplement No \rfi. HaflOy’e CeetoC, An artWe in w)fleb 
the anggoeted obaervxtioiu propoaed by the Aatroaomleal ni^ yhyekal Socloty 
of Ameriu are given, ao far ae phetognphy and apectroeoopJo ekaevetloiw are 

Scientific Ameriotn Supplement No. 1789 HeMay'e Coawlary JHNNito Halley'# 
owu acoonnt of hie Inveetlgntlona ou ocUta. 

Scientific American Supplement No. itSj. Hal^’e OOoM as 

Berta. A toble prepared by the dietingnbliad Or eeew ich aatroeomer, P H. 
Cowell, giving the ecliptic eoordinetee of HaUey’e eomet to two decimal 
placet at lotervala of four dayt through an ere wd eiid hig from m eod to tbo 
otherof theletoaractomof ItoorMt. The dgaiae epply eppreximetoly to any 

Sdentifie American No. 10, Vol CH CeeM the MIh a 

An examination of paat comet aearea and the. g—l l peeNbUily of cotUaion of 
a eomet with the earth. 

Any one of theae papeta will be m^led on raealet of 10 eeatm The antlte aat wUt' 
be aent for fii.yo. Order from your oewfdeelii’ or boRi 

WtUNN * COMPANYMl 8i«iiwav,Jli|ivY«B(t0kr i 
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The Always-on-Duty 
Telephone 


Your Bell Telephone is on 
duty 1440 minutes eveiy day. 
So is the telephone exchange; 
so are the toll lines which rad¬ 
iate through the neighboring 


You want service at once. 
That is exactly what the Bell 
System endeavors to give you 
—immediate attention, Instan- 


distance Uni wtehcSn?^ 

you with far-away cities and “ point, and connect 


other radiating systems. 

The whole Bell System Ison 
duty 1440 minutes a day—and 
if any of these minutes are not 


used, their earning power is telephone customers would be 
irrevocably lost content to stand in line, or if 

111 ,.. * 1 .,. D c it. communications could be 


if any of these minutes are not 
used, their earning power is 
irrevocably lost 

Like the Police Force or the 
Fue Department the telephone 
is not always working—but it 
is always on du^ and always 
costing money. But you would 
not be satisfied with the fire 
department if your burning 
house had to take its turn; nor 
with the police force if you 
had to wait in line to receive 
protection 


you with any other point— 
without postponement or 
delay. 

It would be much cheaper if 
telephone customers would be 


up to be sent during slack 
t, the telephone hours; or if the demand was so 
working—but it distributedas to keep the whole 

and always system comfortably busy for 
^ consecubve minutes a 

with the fire (jay 
your burning , 

ke its turn; nor the public needs imme- 

j force if you diate and universal service and 
line to receive the Bell System meets the 
public’s requirements. 


QUICK Tire Changes 
—a great saving in 
time and labor with no 
loss of safety, come with 
the use of the Fisk 
Removable Rim carry¬ 
ing inflated tires. Three 
years of hardest work 
have proven its absolute 
practicability. 

EMDVABLE 

Simple, lieht, ttrone Quick 
m operation Few part* (only 
5 nuts to remove) No special 
tool required F.ase of opera¬ 
tion unaffected by mud or 
water We know it i* The 
Best InvestiKate and you will 
be convinced 

Fuk Qtuth^ Tim ire mads 
III four ilyirii, To Ht all 
Kilns Boliril'On, llinelicr, 

Q D (linriirr, anil Dunlop. 

Wnte for our removable 
Rim Bookirl 

FHF FISK RUBBER t OMPANV 
Dm- U Chicopee I All j, Majo. 


American Telephone and Telegraph Company 
And Associated Companies 
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The Easiest Car to Operate 

Y^OU will not only find the I H C auto bugc' the eaaiest to dnve, but it la 
* an aimple and easy to operate that your family can uie it with perfect 
safety On pleasure trip< anywhere, over all roa^ up hill, through aand 
and mud, the I H C gcb there and back quickly, safely and surely 

The I H C Auto Buggy 

will travel any road at t to 20 miles an hour The large wheels protect 
you from jars when going over rocks, clods and bumiw. The solid rubber 
tires make punctures and “blow-outs” impossible 

For business or pleasure it is the most sensible, servicable vehicle 
The International auto wagon has the same engine construction as the 
auto buggv It will meet your requirements for a light delivery wagon. 
The full elliptic springs (36 inches long by 1| inches wide) and the long 
wheel base make it easy running and give it a stylish appearance See an 
International agent or write to us direct for further information 
INTERNATIONAL HARVESTER COIMPANY OP AMERICA CHICAGO USA 
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A POPULAR ILLUSTRATED WEEKLY OF THE WORLD'S PROGRESS 


















































SCIENTIFIC AMERICAN 


MVNN ft CO. Ine.. - Kdltora uid Fr o priaw 




luuiiL' 10 KorelKii couL^'m" ' "* jj «) prr jr 

uunlimi (loniiKi , il!«jTf 


A .MONO the lewi known, but b> no nuane hsa 
Importanl, Reitluna of the Ijrnad flild of udlt 
lly (oxered by thi IXpartmetit of ArtIiuI 


linn or NMid rnaila datiM ha< k lu tin year IkUt, wliui 
a mudeet aiMfoprlatlnn of )IO,lilin vxai inaile, to eniiblo 
the Hetretarv of AKrliultiire to Inaufiunite the work 
To dnte a hunt of nearly half a million dollara haa 
•wen appropriated, and If Ihia year'a eatlniate be In- 
iluded the total rtorhea about alx hundred thouaand 

A full ateoiint of the growth of thia iiiOTement la 
preaented on anatlier page of (hla laaue and It givea 
UB niueh pleaaun to draw iwrtloiilar alltiilinn to thnt 
liraiitb of the OfBie of Public Ruada wlilth la known 
aa the IlIxlBlun of Teala We make thla aiaolal refer- 
onee on anount of the high iharactor of lla nrganlui- 


we are Infurnied by 
<quipped with the li 
uaed In Knropeaa I 
niinibi r of additloni 


niiireaalon that no autb divb 
r of fait til la laboratory aa 
Ltlor A W I’age, la not only 
ind moat Iniiiroved apparatua 
aforlta but liaa developed a 
ala, aucli aa thow for tough* 


Sclefitlllc AttMtUMn 

The aatabllahineiit of the noble prlndiile of intar- 
national arUlratlon will be, after all, merely a rape* 
titlon In the intamailonal world of a proceaa of evt^ 
tlon from barbartaa to deiilaation, which has long 
ago taken place In the Indirldual national world Far 
bark In the beglnnlngi of human blatory, the prlnd 
plo of oetfredreio was paramounL If wrong or fdn* 
ded wrong was done, the Injnred party eneompagMd 
the death of hla enemy by aurh ready meana aa might 
be at hand Otadually, with the growth of IntelH- 
genre. It was realised, not only that tha Injnred party 
was but a poor Judge of hla own cause, but that the 
prinripla at aelfredroM was eubrenrire of the peace 
and haitplaeaa of the community It wae realised, 
also, that the man whose brain wsa doodad with the 
smoke of furious passion, was not ao well quallBcd a 
Judge aa some third and dlaintereated party, who could 
look upon the rase In dispute with an Impartial eye, 
ond so, gradually but aurely, the prlndple of arbitra¬ 
tion took shape and became the stable rock on which 
onr wonderful modem eyelem of national Jnrlspni 
deuce haa been erected 

We haxe before ua a lurid review of lha growth of 
the prtncipk of national arbitration In a pamphlet 
piibllalied by the Maryland Pimee Society and written 
by lamcM Drown Scott letturer on International law 
III the Oeorge AVaiihInglon and Johns Hopkins nnl 


xate llliguiil Hiibinitted hla lontrovorav (o an arbiter 
of hla own <liobc for derlalon aiiordlng to the mn 
act)nil of u MMal and Imparllal man (2) the magla- 
Irale or Judge ihoiien from an ollltlal llai or panel 
la prefernd to a iMIxen arlitlrnlor, til the arimlnia 
traflon of Jiiallee la regarded as lh« dutv and there 
fore tha right of Hit State and a Indldnl ayaleni la 
pr<i>sr)d for and Imposed upon the illlxon 
Tilt author of the paper acea the aame umoiiarloua 
development taking plai-o lu the gradual growth of 
artillrallon lietween atatea In early Hines they 
would choose as arbiter the Po|ie, lu luodcrn times, 
Kiint foreign avivereign The lack of (onllniilty of de- 
(lalun In this ayatem, which d>alt with ihe Individual 
rase, led tip to the second stage, dating from the first 
vonfemnee, whl<b Involved the appolntmeiit bv Inter* 
nntlonsl action of a ponci of Judges, from whlih 
ludgis forming the (emporarv tribunal are chosen 
'We stand,' aaye the welter, "upon the very threshold 
of Hie third and final development when nations aa 
a wliflia dd ermine Hial International Jnatlie la the 
province of Hie International eomraunity and cousll* 
lute a (oiirt of Interna I lonal luatlce to whlih litigant 
aUtea may resort In coalllila of Imimrlaiiee ' Tieday 
niuih haa lieiii dune Tlu argaiiluvllon, jurlailli Hoii 
and prw'ediire of Ihle loteniallonal tribunal have been 
determined Vos, we niertly UMall the apiiointiutnt 
of Judges In lalablUh a world wide court, In whli b the 
nHliiiDS may obtain jusllie as eaallv and readily as 
private aiiltnra In national rourta of Juatlce 


•Wn InTwtftg 4 rtfB»Wi|l|Mk 

ef Iigbtv brlghtaat but In, ^ 

aa tki aaoBt preoMb* mAdaet ot axpuiBaggt. ^ 

coBgidartd tha F Uae Ui waetraot ot 0M»f t6m 
Juft to muek dlwiocod totaard tho i«d m to IsdUw 
roeoiem tt tborgteof « mileeooeeaBd. TboManft 
waa rwKuiaod by ITatglH wltb improvod a^orataa& 
the foHowlng yqgr, wbon tha yeloeltlea of ttalrty i4& 
wera approsiBotoly daUrmlnad, Tho aoope of IHk 
William Hnggina'a oohlavement woo not, howovor ^ 
detect tbe motion In ttio line ot tight go mwdt tfm 
eaublltb tha method of ptocotIm data. Bla aaei||» 
haa bean of Incalcnlablo amluo, ao much to, thatSo 
ipectroacopio InvaaMaBtioiia of ateilar movamanuite 
contidently be eipected to play a leodlag part l^llr 
unraveling of tbe vast and eoaptos rolatlona Ulnif 
even now we dimly deteet among the atari. 

The ilrat euccenful appllcatlmi of the tpectnAH^ 
to comets was made by Oonatl in 1M4. Caiae|H^ 
previously been conaldered to ahina mainly, 
wholly, by reflected annMgbt. They watt no^»^ 
ceived to he aelMumlnona and to be formed, to a^Bya 
extent, of glowing got. The next step waa to 
mine Ihe nature ef this gaa, a problem flrat attfl|M 
by Sir William Hugglna In 186S Wlnnecka'a fikH 
tcomet II, 1«68) waa the subject ot bis eiperlSK 
He first revealed the typical hydro-carbon apeefiBB 
with which we am now familiar Tebbntt'a 
(comet III, 1881) wai the first comet of wblct^j^ 
spectrum was photographically rscorded, a fsai% 
which Hugglna waa completely aucceasful f^l 
achievement threw open to Inveatlgatlon a part o^ke 
coniuiary speciniui Invisible to the eye, so as to 
an uddlllonni teat of couiatsry constitution 

In the field of stallsr spectroscopy Hugginss #orir 
Is sssuredly monumental Almoit slmultaneoua)E>4n 
1888 thla novel line of Investigation waa entered JjIBn 
by Hugglna In London, by Kalbsr Bectbl lu Jiome,«ad 
by l«wla M Rutberfurd In New York Hence lijg* 
glna ma> well bn considered ss one ot the fntherimr 
stellar ipectroocap} When he brought to a 1000010101 
■ ulmlnallon hit early experlmcata la apaclroacogtc 
photography, we really began to learn somuthlng -of 
the compoaltloD of the fixed atara On Decemher I8fb, 
1878, he waa able to communicate lo the Royal So¬ 
ciety rsanlta answering to hla expecUtlons 

The dry-pUts procam, with which auch wondeitlt 
reaulti have been obtained In nitrenomlcal photogra¬ 
phy, appears to have been flrat made available by nr 
William Hugglna In photographing the spectrum of 
Vega in 1886 That work laM the foundation for tbe 
brilliant application of photography to nitronomv by 
('omiuon, Draiier, Jaunecn Rutberfurd, and later an* 
tronoroera 

A iHlrly ctiroplele preliminary snswer to Hie quea* 
Hon, ' Wbut are iht. stun made of’" was given by 
Sir William Hiigglus In 1864 Dy laboriously com¬ 
paring stellar dark linen and the bright rayg emitted 
by terrestrial subalanres be auught to verify hla ccm- 
ilualoDs rcgardleBB of cc«t lu time and trouble Al¬ 
though he himself sverred thet the f. 



iring the present yesr about thne hundred typical 
mpliw of the road building nKks of Rnglaiid Scot 
nd and Wales were tested by special request In 
lilltlOD to the regiilsr rouHm work 

AUITKATIOH TBUfiS SUF REBRlil. 

\ K surely as Ihe dm I bus given place, among 
Individuals to llir luiirl of Justice, will the 
awful arbitrament of war give way to the 
Intfnmtloiial trlliunnl, nlsn as a curnllai) 


he<(iino Ihe fashion, during Ihe ivnsl year or two. lo 
vpink of annles nnd iiavlos as means for the preserve 
tlon of penn When Hie leaders of the world, be they 
prehlileiits kings nr emiienirs, declare that every In 
crvasi In tin ornud strength of their respective coun 
tries Is iiiidcrtiikeii for tbe expri-ss puriHian of pre¬ 
serving pi SCI Hu stall mint Is generslly accepted as 
sincere Alilumgh the advoenti-s of iieaco by arbltra- 
Hoii deplori- tbi ennrmniis Inveatmint of treasure, 
time, and labor Involved in the maintenance of the 
vast military organt/aHons of ihi civilized world they 
are beglnlllBg to bellcvi ibal llie ailvni'ates of peace 
by war are aa anxious ss ihsy thomselves that the 
world's peace bo irarmanently preserved 


W ITH Ihe dralb of Blr Wlllism Huggins 
ihciv iiaseed away an astronomer whose 
plumer work lu the field of astro-physics 
has earned for him an enduring place In 
Hie history of srienre It waa largely due to Sir 
VVIIitsms genius that (be spoclroaoupe bwauM; an 
loslrument of oaCrnnumlcal luvnsUgiHon hardly leaf 
Important than the telescope Hts work waa dons 
so many years ago, and Its results have been so fax- 
reai blng, that It la easy enough to value It at Its true 

Huggins begun hla studies shortly after KlrohoS 
nppllcd tbe terrestrial science of spectrum analysis 
to the study of the sun Paiily as a reault of 
Jliigglns'a slforts aatronomers have been enable to ob¬ 
serve the lolar prominences at any time, without 
waiting lor an eclipse, for tbe priDdpls ot fpectro- 
B(-oplc visibility ot prominence lines at tiM edge of an 
unecllpaed sun was quite explicitly stated by him in 
February 1888 He even dsviaed varloua tnetiMBenta 
for bringing the prowinsnees into aotoal vlaw His 
use of the ' open silt" on February lIRta, 18M, Bay be 
said to have begun the Bodem atudy of solar proBb 
nsnees. Uefore the days of tbe "opaa altt," prmnl- 
nencei had been examined only ID aeetloiia 
The first tangible rsanlta la the saUBtation of mnvs- 
menis of approach and receaaios bsgwean the earth 
nnd the aura, by means of Doppler's principle, wera 
communicated by Blr WIHUb HuglJat to the tloyal 
Society on April aSrd, 18W. Apj^icarion ot thla 
method |p the atara Is nnfnmpaaiiiT wltb diflcnltlaai 
for It naeds a powerful dttpantira apectraaoape to shet* 
a minute line of dlaplacwnaat, asd powarful diaper- 


previously bad appeared to the naked ays aa single 
orbs It wee felt that those filmy start which had 
resisted all attempts at telaasoplc resnluHan might be 
similar clustsrs, for which reason some doubt waa 
cast upon Herachel's theory thsi they were maaaes of 
sblniDg fluid " 

OD August ynta. 1884. sir Wllltam Hugglna sifted 
through his prisms tbs rays ot a bright planstary 
nebnbe Id Draco. To bla Inllnlls aurprlaa, they provad 
to be of one color mainly sad thereby proclaimed thalr 
gaseoDS nature Thua Herachel's conjecture of a 
"ahlnlng fluid' dIRused at large throughout tbe enamoa 
was uDsspertsdiy Tetlllod. By 18<R Hngglaa bad pep- 
orately eMmlned tbe gpactra of about seventy nahulis. 
of wbleb oawtblrd dliiMayad gaaeom riwnctarJstlea 
AH ot tbesa gaTs ttaa grean ray fuDdamsataJ lo tbo 
nebular apaotralh aad amaiiathig from an nnkpoMn' 
form of matter bmus^ by Hngglaa "Babnlam." A 
auccsastnl bsg^iDlBg lb nebular spsetregtapbr waa 
made by Sir YrniSam Hugstna o^Mareh Ttb, USA' 
Five Unea In all ataapad tbamaalvaa npdb a fdafa, 
expoaad to tba layi ot tha nebula ta OrtoiL' 
was pbotgraphy dsteHaly Bad* tbs loribs of tha ’ 
lubula 

Tbe sfftqt ot Hosgtaa'a worit has basa to raoMya thaV 
aatrondmor tram the ayaptSM ot tha talsscopa, tawaA'^ 
aUtttU (or Dm yatha tha mofu asaglttTd phfMSnhiUib; 
Plato, s^ to taaeh the tatfonoBar ,tha IrnmaAnsMb^ , 
value Of tha iphetraacops In asalygiag tha eompoatoai; „ 
of atara wMbh hk tha Wsacopa OpfieVT 
ef UghtpriehMJh a aaWe dtpopy. JfiMliM , 

phyghai BoOpnAl into totronopiy m4 

thaobasrvhh^lptpalfMdf'A j ^ 
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'iMtiVBt flttfUi of Mtrty a half hoar'a dmUon at 
L. IB tha rimaa Uplane wbkh ha par* 
,, alaatd from PatIhaB. Ob tha Slat ha calaM the pilot- 
‘ 0llMe lioaaaaot the Aaro dob of imariot or aiaktuc 
fl^T**~ Wiht Ba la tha flrat amataur aportamaa In 
yittanaB |b taka up aflatlon, and la doliiv a mat daal 
^-||thaaaaaa 

M«oaa,of WaaUmfoB, Q. 0, who haa baan Mr 
iBarlliMT'a aaalaUnt tOr aosia tlma paot, haa con- 
I a varp light nonoplaBa, lltiad with a 36-boraa- 
rarolTtm^rllBdor motor. Tha macblne and 
eomplata weigh but tdO pounda. Tha motor 
•d abora and botwaaa tha wln^ at tha front 
I tha maohiBa. The apllndara rarolva In a horl- 


with hla monoplana and made aararat 


QaMap IPth, tha dap whan tha utl of Hattor'a comet 
' waa aapaotad to awaap orar the aarth, Prot A. Law- 
ilmea Botch aant op a aeriea of aoundlng balloona 
titmx hU Bhia Hill ObaarTatorp Tbaaa balloona ware 
aiptppad with mataorographa and with apporatoa for 
aapatnlng aamplaa of the air at high aitltodeo. Prof. 
ftoUb’a ohaerratloaa warn mode almuttanaoualp with 
ttooa of Uilrtp other asperlment aUtlona acattered 
throngboat larope. Boma membera of the U B 
Meologlcal Burrap alao attempted to catch partlelaa of 
Bomatarp dnot at tha Carnegie Obaarvntorp on Mount 
tritaon, California, bp placing on a high tower a plate 
ooatad with glycerine SeTemi balloon partlea were 
Organlaad thronghont the country to new tha comet 
whan It woa nanreat to no. 



Annlhat nam monoplane that haa flown aoccaaifullp 
to that of Mr. Oerdner Hobbard, which woa buUt bp 
Maoan. MeCurdp and Baldwin at Baddeck, Canada 
Thia machine la a crooa between the Bldrlot and An- 
Heaette tppoa It haa StO aquare feet of aupporting 
anrtaoa, the overall length being St feet and the apraad 



CLKlTiietTY. 

Wf Bilv B iM th owtiPi aad a aaaaltlTC ta l ap h OBa 
roMp, tha boort baata ot a patient in Umdon ware 
traaomlttad to the hma of John MUaa, the noted 
nalimologlat, on tha Ua of Wight. Tha heart 
thrOba ware hoard bp imir phpolcUna over an ordln- 
arp telephone, and ao olaac, waa the ttanomloalon 
that It waa pooalbla to dlagnoae the heart trouble! 
It la espacted that thla naa of the atethoocope with a 
talaphona ralap will aoabla phyaiclana to keep In bet¬ 
ter tench with thalr patlenta. 

An aiiote l e a l thenaomeUr which la very aenaltive 
to alight flnctnatlona of tampwature, boa recently 
been put out bp a German company for medical uoe, 
to determine tha degreea of fever It conalata of a 
(dll of platinum wire Inoloaed In a qnarti glaaa tube, 
thtooah which a current la paaaed from a four-volt 
atornge battery Tha tuba la placed In the armpit 
of the patlont. and a mtllt voltmeter lodleataa varlo- 
tlone Ik the rcnlataace of the coll, due to thr beat 
of the body The mtlll-voltttetar tracee a tempera 
tore oueve on a band of paper, and In thla way It la 
pooalble to atndy the action of druga on the patient 

Aooordlag to a reewnt preaa report, ateamahlpe of 
tha French trana-AGanttc line are uaing the appa^ 
atua Invented by Blgnora Bellini and Toel of the 
Italian navy, by which wtnieaa meaoagea may be 
tranamltted In and received from, any dealred direr 
tloB The particular advantage of thla apparatua on 
ahlpboard la the fact that It enablco the operator to 
determine from what diractlon a algnal la coming, 
and the eoorae of the veeeel can be governed accord 
Ingly. Recently the ‘‘Provence'’ enieeed the Atlantic, 
equipped with thie epparatue, and waa ab'a to deter¬ 
mine the peeltlone of varlooe veeoele paeolng In the 
vicinity The danger of eolllalon woe thua entirely 
obviated 

An latereetlag paper on Ineuiatlng materlale for 
wlroloee telegrmpby woa read recently before a meet¬ 
ing of the Wlretaoe Inotilnta In thio city by Mr Stan 
ley M. Mllla. He pointed out that rubber le not per¬ 
manent, but apt to deteriorate, that marble le hydro- 
■copio and not to be relied upon becauae of Its Irregn 
lar eompoeltlon, that porceltlo la apt to contain bid 
den dofecta, and that glaaa, while the defecia It con 
talne may bo detected vlaually and thui avoided, le 
eitmnely fragile He apoke of mica and of wood 
oa good loaulatora If kept dry. and dry oil Is a good 
inaulator tor the reason that It Is liquid and "self- 
heallng" Dry air makea an excellent Inaulator, and 
for high vollagea, compreoacd air may be naed 


01 IDO winga ev nei i inenea k wei 
about 1,000 pounda wlthent the aviator, a 40-bone- 
pewar, ala-oyllndor water-cooled motor of S20 pounds 
weight furnishing tbo motive power The propdier Is 
drlvn by sprockete and chain, with a gear reduction 
of three to flvo. On April Sth, nine flights were made 
above the Ice on Lake Brae d’Or, by Mr. Hubbard, who 
had Bover flown before. The monoplana reached an 
elevnUon of aboot ten feet, and flow several hundred 
feet aaoh time 

b a raeent aeronautic nece wo mentlonod an aaro- 
plana flight of flva mlnutea dnmtion with tour poasen- 
gero. Aa a matter of tact M Roger Bommer took hot 
three pa e a on gera iilUi him on hie record breaking 
flight of April SOtb. Tboae wero Mila Dutiienx (45 
kilogmmnm, H poonda) and MM Colombo («0 kilo- 
gfnmmsa, 188 pounds) and Frey (58 kilogrammes, 188 
POondi) Bommer himself weight ISl-pounde. ThatoUl 
lira load #BrilO pounds, and the weliflit of the blpline 
eempleta wae 650 poonde, making a total weight of 
LOiO pounda that the SO-horae-power Onome motor 
miaed in the air In 80 nteonda. The wolghMlttlng 

' oBleleney of, Bommer'a fflaoblne la tharotoro 88 par 
Odttt 1'ba piovleua record of thU kind was mode by 
HOnry Karmnn with a slmtlar moehlne whan he cov- 
•rad 10 kUanaton lb 1044 mtantae with two paeaen- 
‘gain weighing lio kllogcammad plos 10 kllognuntM 
y baileat. 

. ‘ Oa the Mh taeteat Metns. A. U. PIniMa aad J C 
-Tattit made aa aaoemlea at Quincy lU, In tha tormer‘B 
yarAoUnoB “VlklBg,” ona of the Mrfago aad moat op- 
todlata aoroateta thna far eonatmetad. The asroaaute 



in electrical shovel over a steam 
shovel have recently been portrayed, showing that 
wherever electricity is available at moderate cates, 
tha olsctrlo shovel la much to be prefecred One n( 
tha great objactioos to the steam shovel le the tact 
that the expenses of a flreman moat be paid, and the 
foal, aa well as tbe water, have frequently to be 
earted for a very long dlatonoe, Steam mnet be kept 
op eonttnuouely, despite all delays In operating tbe 
shovel, while for tbe electric shovel tbe lame argu 
meote apply as are made in behalf of electric drive 
In moehlne shops, namely, that when the shovel le 
Idle there la no consumption of power, yet tbe power 
la ready for instant use wbanavar It la needed 
An interesting dlieumien by Dr Cbnries P Bteln- 
meU on the magnetic proportlaa of materiels wee 
published In a recant number of the Blectrical World 
It was statod some years ago that magnetic alloys 
coold ba mode by oomblnlng non-magnetlc materials 
Dr Btoinmata points to the fact that to all the Heusler 
alloys roanganaae la used, and that thla la slightly 
ferro-mognetle One of tbs simplest of those alloys 
cohslate In combining one part of manganese with 
theta parts of antimony, tha mixture being made by 
powdering tbe metals and than beating them in a test 
tuba. Tha result Is a black powder wbicb It strongly 
magnetic, Dr StrinmeU atetas that no magoetlr 
■Uoy has boon found which doaa not contnln tome of 
the ferriMnagnetlc group—Iren, cobalt nickel, roon- 


1B dhla they wefa disappointed They olalln, bow- 
tiotr hflitem reached a height of tbet 
^honra attei they aaeendoA. BoeAiafo of 
^ iraklj' lM^«aaiiBsa.i • ppasdAeraMo afltopBt wf 
4^4^' fM, dB4 *1^ the tBliaon daeoenddd 
.^IfTAMthFoaBditiPh: At a tog^t atf)ite thaoeaiaH- 
^ fth« teuiafl iBd poUed tbe rl|t qmA ddrhMi 
" 1 te fill. ripMflB opfh oa taOleoa whM tt 
roupft n dn^lM^AudddBly with- 

.lyd hdddtfnf yiAjtphivlohit ifortiinhUfaf 
. iBliirteh- mrihi 4t tha 

:dWflh^'lfl|BtMijMttl^MMMlt IrtdIA 


Kow ttwl air craft have been entered ea war vet- 
sab. Inventors are bcglSDlng to cast aboot tor some 
effective means of destroying them. Raoontly an 
•oTlnt torpedo has bean Invented, wblofa, by means 
of a Kertsian wave coatrolllng ayotem, may be 
directed from a dlsteoce without ca^og any oper 
ator. This -dorpedo Wao exhibited at the I.«ndon 
ttlppodrome, where the Inventor oanoed It to travel 
opt over tbo udleoee, itesring it wherever he choas 
ht piaialng buttons on a twitchbeard on tbe stage 
The torpedo b provided with two serowo, which may 
U operated ladapendenUy (o stoer tbe ship latorallr. 
whUd « horlaontal rodder sorveo le etoer the veewl 
veftbd^ Tbo devlco may tbo bo oqnlppod with 
okltdiitiNOi to bo dropped on tho onomy wbon tbe 
- Wpodo hgi heoa maneuvered to tho right pooltloo 
IMB^itnfiJ nt tho Htppedrpmo by rolooo- 
ifl^.dltMdddMflo, 


SOlENCe. 

Idward B. OoRleu, chtof foroeastor of tbo UnlM 
Btoteo Wiathtr Buioau, died recently et WaobIngtM 
at tbe ege of 67 He had been conoecied With the 
Weather Bureau pcaetlcally slnCc lu establlehment, 
which means for forty years 

After thirty mouths' crublog In Pblllpplnc wetrrs, 
the Flab and Game Commissions steamer Alba 
trosa," Commander C M McCormick, United Bliiii 
Navy, entered tbe Golden Gnte, Boo Frandern ami 
dropped anchor The “Albatraaa” hai been engaged 
In a thorough examination of the flsh In rhilippine 
waters 

When one solid body glldea over the surface of an 
other, the coefllLlent of friction diminbbea aa the ve¬ 
locity Increases and nearly vanbhes when tha ve¬ 
locity attains a certain critical value Thla dlmtnu 
lion of friction b due to tbe air which partblly lepa 
rates the two bodies at low relative velorltlee and 
separates them (-ompletely at the rrltlral and all 
higher lelocKles. 

Dr Douglas BCawaon, who accompauled Sir Bmett 
Bbaekleton on hla last Antarctic expedition, arrived 
recently In this country, bound for Sydney New South 
Wales, to resume hla duties oh lecturer on geology In 
Sydney University Dr Mawoon reiterated the itaie- 
menta already made by Sir Ernest Bhacklrlon that 
there le an Imroenae stream of coal within 300 miles 
from the Booth Pole 

An latoreatlng method for measorlog tbe tranapar 
ency of developed photographic pbtea haa been de¬ 
vised by Dr L. H Frledburg A polarlxcd light sppa 
ml us Is employed An opaque plate not rotating the 
plane of polarisation, when Interposed between two 
parallel mouoted tourmaline platea cut itarailel lo 
their optical axes, will reduce tbe angle of 60 deg 
between extreme brightness and maximum darkness 
by an amount proportional to the density of the sil¬ 
ver deposit 

Tbs sfltissloa spe<tra produced by certalo elenieotn 
heated In quarts tubee to 2 ROO deg P have receotly 
been studied It Is found that in ihess clrtumstoncus 
sulphur produces a blue light and a nearly continu 
oiu spectrum Selenium gives a pale yellow light 
with bands, which are generally well deflned, but be 
como UDcortalQ toword tho red end Tellurium emits 
a green light and tta spectrum contslns numerous 
bonds which ire also hary toward the red end Phos¬ 
phorus and arsenli give a white light and contlnuoui 
■pectrs, while antimony produces a nearly continuous 
spectrum, crossed by very Itl-deflned bands 

The dlstlDgnistaed German chemist Gstwald haa 
taken nut a German patent tor the improvement of 
drawing Inks and waler colors He bos found that by 
the addition of small qusntltlM (from I lOO to I 
1,000) of volatile organic compounds of the aliphatic 
series, which are soluble In water, at least to a small 
extent and contiln not less iban four atoms of car¬ 
bon Inks, driwing Inks and other water colors are 
rendered capable of readily marking imh aurracea as 
parchment Ivory, waxed paper etc In the caae of 
neutral liquid!, an alcohol, ester, or other neutral sub 
stance Is used, while to add Inks, tree fatty adds, 
auch aa valeric or caproh add may be added 

Bow bright Is the suuT No two authorities agree 
Another estimate baa recently been made by l' Nord 
mann The elTedlve temperature determined with his 
pyromster was found to be about R320 deg sbaolule 
Now, tbe brightnesa of an tncandeiccnt body emitting 
white light varies sensibly aa a function of the tem¬ 
perature, and thla law has been vcrlfled by comparl 
son with numerous terrestrial light sources. Taking 
Into consideration the absorption of the aolar almos- 
pbere, tbe elTocllve temperature of the photosphere 
la probably about 6,460 deg absolute The correspond 
lug brightness of the mean effecilvo layer Is then 
about 315000 decimal candles per sqaare centimeter 
Tbs solar surface Is thus considered to behave very 
like a black body, and to bare an emisalve power of 
nearly unity 

DnoelHea hat made a atudy of tbe chemical ebar- 
acter of various alloys of cobalt with tin, antimony 
blamuth, lead, and copper, by measuring the dif 
ference of potential between each alloy and each of 
Ita conatituenta, when Immersed In a solullun of 
cobalt sulphate The rasnlts ore expressed In graplil 
eal form The curve of the cobalt-tin alloya shows a 
distinct inflection at the percentage of 65 76 of llo, 
w hich rorreeponda to the compound CoSu The cobalt- 
entlmony curve Indicates the existence of two definite 
compounde, CoBb and CkiBb,. The inbalt bismuth al 
loya also show two dlatlnct compounds The hI(>< fro- 
motive forre produced by moat of these alloys la tery 
small The curvee ihow that In the separation of 
tbe two meteli by tbe proceea of aolullon, the cobelt 
remains nndlssolved in pmetlcolly pure condition, 
while the Mintlen of blemuth contolni about 6 per 
cent ot Mhnit. The bebavtor of tha cobalt lead alloys 
la ahnilnr to that of tha ■Jloya of cobalt and bismuth. 




TIh bafe boiler la tba aaent vt u lauiioaa laeMaotira’a creat powar. 
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SciiMlttfic AflMHcAfV 

Refcent Experiments on the Resistance 

BY JACQUES BOYER 


of the Air 


__ I oa th* mteUnee of tho 

olr, a piotltnia nfhloli !■ now angocliit tho attonUoD 
pf —T aotoBtlati booaiiM of lU Importanoo In aoro- 
hantldi, won mado In 1I07-8 at the famoiia BUfel 
Towor, which wai oonotnictod for tho Faria Bspoal- 
tfoB of isn. Tho aartaoa on which the preaaon of 
‘ the air waa to ha atnUed waa allowed to fall from the 
platform of tho aaeond atoir of the tower, 
tion with a ehranogrvUe apparatna, which recorded 
#0 TCalatance oppceed hr the air at 
ikeh Inatant, The aurfaca waO ear- 
4M downward bj a haarp add 


fpMe to the air. Thtr maaa waa 
Placed ahore the 
irhlcb It waa eonneatad b]r ’« 
which wan oompriaaad 
taa, accotdlnc to tho atr ri 
The TOlecltr of fan n 
to ISO fCet par aacon 
tatna waa guided In tta laU hr a 
vertical cable, and waa pnvented 
from etrthiBf the ground bp a pro- 
gnealra anlargamont of tUs caMo 
beginning at the height of abogt 
TO feet from the groimd. In hAm 
wap the faUIng body waa gradnaUy 
bnnght to net by the aetloB of 
aprlng brakea. A tnnlng foih, 
making lOO vibratlona per aeoond, 
waa attached to the aurfaca. To 
one of the pronga of thla tuning 
fork waa attached a atria, which 
aa the fork vibrated, moved verti 
oally over the aurfaee of a vertical 
cylinder, which waa covered with 
paper coated with lampblack, and 
waa cauaed to revolve with a apead 
proportional to the velocity of fall 
Hence the record lakea the form of 


each other le very gnat. In aome 
la amaller lor a gronp of anrfacea than for a elngle 
anrteoe. For anrfaeea Inclined to the direction of the 
wind, Blffel fOrmnlated In IMS the following Uw For 
Inollnatlona to the horlion varying between fl and 10 
dagreea, the praaaura la proportional to the angle, 
while tor tnellnatlona greater than SO dagreea, the re- 
riatance la oonatanL 

In order to extend theae obaervatlona (which have 



axia of which forma an Irregular line around the cylin¬ 
der Bach point of thla axIa oorraeponda to a oartain 
poaltion at the fhlHng body The number of nddnla- 
ttona between thla point and the fce gteete g at the 
trace, givea the timei the ordinate of the point Indl- 
eatea the tenalon of the apringa, and conaeqnently the 
preaaure of the dir on the aurfaoe, at that Inatant; 
and the ahclaaa U proportional to the dlaUnca through 
which the body haa fallen Hence the trace givea the 
poaltion and velocity of the body and the reatatance 
oppoaed to Ita motion by (he air at every Inatant 
BUFel experimented In thla way with plane aorfheea 
of varloua forma, aquara, oblong. .tArcular, contlnnona, 
and cut or perforated, with groupa of auperpoaed plane 
aurfaeea^ and even with apherical and conical aurfacea 
Ha arrived at the foUewIng conolualona Fbr velocl 
tlea between *60 and ISO feet par aecond, the reatatance 
of the air la very approximately proportional to the 
■quare of the velocity The exponent of the velocity 
dlffara very allghtly from S and appeam to Increaae 
regularly with the velocity, poaalng through the value 
S, at the velocity of 110 fOet per aecond . The preaaure 
per aquare Inch waa furthermore (bund to increaae 
with the area of the aurfaca 
The InSnenee exerted by auperpoaed anrfaeea ou 


bam fully deaoribed la the Scrotifio AMKairAV) RIIThI 
oonatmetad In 1909 aa aerodynamic laboratory at t lu 
Champ da Kara, FarlA where he haa aobaequently roj 
dnotad experlmenta with dxad aurtaveo, expoaed to air 
eniranta prodnoad by a blower of BO kllowatu power 
By thla method be waa able not only to obtain the 
reaultant preannre, but to determine the dietrlbutlon 
of preaanra oa both aldea of the aurfaee and the move- 
mont of the air In tta vlolnlty 
In order to place the aurfaee In oonditlona aa nearly 
aa pooalble Mantfcal with thane produced by a natural 
wind or by movement In the open air, tho air current 
moat have no large a efooa aeotlon that Ite exterior 
fllamenta will not be affected by the preaenre of the 
aurfaee The proaaurea experienced by the aurfaee 
are meaaured by an aerodynamic balance, by whlih 
It la pooalble to determine the borixontal and vertical 
componenta, aa well oa the emter of preaaure, data 
which ore very Important In the conatrnctlon of aero- 
planeo. The aerodynamic balance la abown In dia 
gram In Flga 1 and t The experlmenta] aurfaee la 
attached to the rod C, which la placed parallel to the 
air current. Thie rod la attached to a rigid T-ehaped 
frame off, which la capable of motion around a knlf' 
edge A The action of the air currant la oppoaed by 


realatenre an upward pull at / produred by the weight P. 

In the balance above When equilibrium la eatab- 
llahed the moment of the forcei which tend to 
morn the experimental aurfaro and Iti aupport round 
the knife edge A, can be computed from the weight In 
the acale pan Two welghinga are made, when the 
air la at real and when It U In motion at known veloc¬ 
ity The moment produced by the air current la the 
difference of the two roeults. The other end of the 
rod K i«rrh>e a aecond knife edge 

_ B, whlih la dim ted upward and 

wblih ran bo brought to bear 
igalnat Ita neat by ahortrnlng the 
■od H, by nieana of the eccentric 
O In thla way the moment of the 
air preaaure amiind R i an he nieaa- 
ured Thna It le poaalble to meaa- 
ure the momenta of the preaaure 
with reapect to two pointa, further 
more, oa tiu- rml r can be rotated 
about Ita axia, Ibu elementa of the 
reaultant preaaure upon an Inclined 
surfaie can be determined by mak¬ 
ing four mcaaurements, at ail 
muthi differing by a right angle. 
The vertical luirt U la a rod of caat 
Bteel, which la capable of alight mo¬ 
tion In a ahealh attai'bud to tbo 
floor of tho room above, on whhli 
the balance atanda Thla aheaih 
which la very narrow and le Im t 
eled In front and behind, prated-i 
the vertiial rod from the air (ur 
rent, without appreciably affe<llna 
the latter -The horlaontal part F 
Is prntided with a pair ot knife 
edgcH at each end The knife edgea 
at the fniiil or windward end 1 
are directed downward and back 
ward, while those of the other end 
It are directed upward and back- 
wanl The aeats m thceo knife edgi-e have projectloao. 


which prevent the knife edgtw from moving along the 
grooves in whhh they turn Hy moving a lover, the 
knife edges In front ran ho lined from their aeata to 
protect thrill from wear, exii-pi during the actual ex¬ 
periment The rod II, which nniinecta the frame B 
with the beam of the balance, touchea theae iiarla only 
by muaiiB ot knife edges. In short ell the moving 
parta of the apparatua turn on knife edgna, and the 
friction la negllglli'e The T-ebaped piece OB welgha 
more than JOi) pounda Thla great weight la not an 
Iniiintenlence but aervet two uaeful purpoaea, by lew 
ening and damping the secondary oaclllatlona, due to 
small variations in the force of the air currenta and 
by making tbe equilibrium ot tho balance stable In 
every relative poaltion of the i urrent and the surface 
The entire apparntua Is aupported by a maasive woodon 
platform, about K Irei square, whUh rests on a double 
layer of ■leopera, hurled 10 fi-et below the floor of the 
room and lying parallel with the direction of the air 
ciirrenL 

The I urrent of air le drawn through a tube 6W| feet 
In diameter, and every preiaullon la taken to keep Ita 
strength iiiiirorm during the exis riniont The air Ii 
drawn from a large clcaed riHiin In which the surface 
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town. 

mOit tUttr oC tlM Jknnmm AMsucAif 
I rpUpW^ to TOW ooawanlcstlon at noent data, to 
'oSan SM to forward a drawlnc of on appantu 
' wpi* jrroaoa Joamai im otatod I baro tor aa- 

aUtaiDiiit tha haUbt at an aaroplaaa In flight, I bag 
Maba to wg that tbara la aoma maoenraor In the 


PftotarUr, tba appatatua oaed ware marair a nmgh- 
' "‘raaga Va^” nab aa baa bean In naa (or 

jiaaa tUaa In tba Ooaat Artmarr Oorpa (or compnUng 
tba '^ovan and sboita” that ocoor during tbalr blr 
fltaattta Saoeadarllr. In ao tar aa aecoraoy la 
' flpnaaniadf It aasaot by any Imagining ba ecnaldared 
1 la aenidta an a trlaagntatton matbod employing two 
traaalta with a laag oonnacUng baaa llna. 

' i^tbo "range nJuf la alaaply a wand dbont three 
ipat In langtb, barliig at ana and a aet o( One aaw- 
'taatb plaead at right anglea to the wand on a metal 
atrip aararal Inchaa In length HenanramanU are 
' ttfnn between teeth to tha right and le(t ot the mid¬ 
dle tooth. 

The prUketple on which thli depmida la that o( alml- 
hr trl^lea, the oame being illnatrated by the aceom- 
panylng diagram. From tbla diagram and deocrlptlon 
It eon rtodlly be aeen that the abort baee llna pr*- 
dndaa any great aecnracy In the oomputatlona. 
aowerer, to apply the (aOta to the partlcnlar flight 



AiMricaiv 

asv onflAM n lumg na iafis mnn 
nostu. 

KT Me cramm 

Ttao olty ot Chicago hoa been hard at work rehabili¬ 
tating Ita nrfaoa atreatoar ayatama, and eampIaUng 
plana (or tba aaw anbwmy tinea. The englneera o( the 
elty bara eatlmatad how many paMengara enter and 
leara Cbtcago'a ala aqoara mtlea o( buaineaa area 
arary twenty-ftmr boon, and the reealta prom that 
tho preaent linea art hopeleaaly orerworked During 
twonormal traatnam dayi o{ the peat year It waa found 
that on all o( tho linea running Into tba downtown 
dlitrlot bonndod by Chicago Arenne on the north, 
by TwoKth Straot on the louth, ca the weat by Hal- 
ated Street, and on the atet by Lake Michigan, an 
area o( about aU aqnare mllei. ovary aeventh paeaen- 
ger waa without a aaat When It la remembered that 
the aerrioe cannot bo improved much along preaent 
linea, it U clearly aeen that a enbway li Imperative 
At a eonaervatlve eetlmaU, the neat generation will 
BOO a demand for train faclllUes from the central die- 
Met of tho city equal to all (acllltlea now available 
from the central part of New York city, with all Ita 
(brrlea, tunnela, anbwaya, bridge and eurfhoe linea. 
To meat thla need, the anglneara have planned a ayi- 
tem which It la believed will adequately meet tble 
great demand for can during th» niih hours 

Tha complatomyatem will be bounded on the north by 
Chicago Avenue, on the eouth by Twenty-second Street, 
on the weat by Halatad Street, and on the east by Wa¬ 
bash Avenue Four terminal itatlons wilt ba built Im¬ 
mediately at tho boundaries of this subway sone, one 
at Chicago Avenue and North Franklin Street, one at 
Dearborn and Twenty-eocond Streets, another at 
Van Bnran and Halsted Btreeta. and the fourth at 
Randolph and Halsted Streets The new underground 
will begin where the four elevated lines now enter the 
district, and alt surface cars from the reapertlvr qna^ 
tera of the olty will also converge at these four termi¬ 
nal atetlona, where all surface and elevated rare from 
the resident districts will become subway cars, and 
will remain under the surface until they again paaa 
ont of the district. 

As shown In the front page plan, a four-track route 
will run cloae to the surface of Wabash Avenue from 
Chicago Avenuo to Twenty-second Street This route 
will carry all through ears from the South and North 
flldea. two tracks being exclnolvely for lurfhce cars 
and two for elevated trains. After passing to the 
opposite limit of the dtstrlet. the tralna from each 
direction will turn about and will return to their 
reepective starting points by the same route 

S*rom the Weet Side ot the city two tubes will mu 
In beneath Randolph and Wasblngton BtreeU as 
shown in the accompanying plan, and will turn south¬ 
ward on State Street, and then return to the Weat 
Side under Adams Street and Jackson Boulevard 


wUoh waa referred to In the French Journal, I am 
of opinion, personally, that Paulhan actually attained 
an elevation of approslmately forty-eU hundred feet, 
(or the following rouacma. 

1 The olBoial flguree were taken by two transits 
tat one thousand feat apart The solution of tba ob¬ 
tained trlanglea gave him an allUade of 4,1«C feat 
The method and computations of the triangles ware 
nndouhtedty correct The error. If any, was due to 
the (aet that he attained hls maximum height when 
orosalng the line Joining the transits. This ao sp- 
pearad to me At that time, owing to the acuteness 
of the angle of elevatloq, It was Impossible (or either 
tianslt to toko a reading; both being Interfered with 
by tbe borlsontal b a s es ot tbe Instruments. The maxi- 
mum height as taken by theae tmnslta was when Paul 
hoa was distant from tbe base llna sppnxlmataly 
one mile. 

1 Paulhan bad with him an aneroid barmnator, 
oorrectad hut net sealed. He atated that thla regla- 
tared a maximum ot 4,600 feet (otter being raduoad 


After coming out Into daylight at the Halsted Street 
terminal, tbeee ears will also scatter to ail point# on 
the weet aide of the river 

To eomplata tble first stage of plan one will ocet 
about forty mUllons of dollora. Its capacity will be 
flfty per cent greater thou that of all the traction 
linea now operating within the disMct With tho 
aid of rarfam ears to make abort hauls within the 
business district, this plan will serve tbe needs of 
the city (or many years. 

An additional expenditure of forty millions will 
then build the seooud stage of thio plan, when other 
busy streets will cover branebea of the system In 
thU stage of the development will bo found both loops 
and through routea (or all parts of Chicago Tet 
where the various tunnels cross one another there 
will be no grade rroMlngs one tube will dip In Its 
couna so as to pass completely under the other line 
ThU win eliminate all dangar of nuderground eolll- 

A further expenditure ot thirty-two million dollara 
wni servo to eemnloto the system, when every street 


from meters). 

8 The maxlinnm haigbt as taken by Capt Samuel 
Bdttomo, Coast Artillery Corps, USA., and myself 
with a "range vaka;’ waa 6jn7 fast, 

, iTooa an of tha' above 1 am of 42 m oplnloa given ■ 
. akove, yU.,’tbat Lonia Paulhan aotnlly atlalaad n 
- apprpxltnataly tom thoaaaad aU bundled 

" fM( IM ^ froa^Angplaa meet, hot am ako ot optnloo 
tba oflttMI-flfvw of 4,118 Iaat,9ma the «n^ one 
' tbkb Mmtd.bIM bafs aooeptsd under tha o|i«an- 
atibidia, Paut W Bnom' 

, F^w8 l;4asttnjmt«(suS.i3diTn,.J^^ 
at'ftib JhMoktBQ; Onk - 

H ltyda awptujld^ ''y^ria 

p (or 

IS.’SCiSTS. 


within tba auhway lone will have beneath It a branch 
at the subway Two, tbras, and ^)a^traek subway 
Unas will bongyeomb Oie whole area, and tha entire 
dlitrlot win ba a y ud by the most olahorate, yet tbe 
moot etBolent, shiwny system la tbe world This 
plan. In Its oompletad fora, wUl coat about me hnn- 
drad and twalva mllUeos of doUare, and will aarve 
tha needs of tba etty at Its prstsut rata of growth 
until ItM Improved methods of transportation vill 
probably esuoo tho buslneos distrlst to oxpond, snd 
tho subway wfll ba built aoeordiugly It may nltl- 
matoly bs pemlUo to nmova atary yard of rail and 
aoary ear from tha surfooe of downt o wn streots. 

OB onr front page Is Aown a er ase aac H cn ot ono 
of tha futuN stattoM an Whbosh Avaaaa. As eaan In 
' ^S$ plotara, tha tnoks Ba elose to the street enrfaee 
' jfttitm ot tho danger to Oartaln bonding foondattono, 
A lowtovsl aubway la tapraeUeaUe, and tba oast 
ttosll ba prohlbltlva As the entire snbway Is to Ua 
4 ,J8|. tba oeA blaa Olay that ondorltos tho bnalneos 
^VbMMtl&aaiaolal tops ot eenstnwUon win bo noodod 
' Vki-JhMlp* «W0 of tbo aabwiv otHIo mmt bo so 
,baavr ttmm fjorn any aldo. 


sad tbe engfaMoia bore worked out a type ot ooo- 
stmoUoD to meat thU requlremeot StatlODs of thIo 
typo win be built In the ceoter of every block on 
Wabash Avenuo, and tbe platforms will be but a 
short dUtanoe bslow the sidewalk level Underground 
walks will afford opportunity to cross the streets, or 
to walk parallel to the car line, past the basement 
windows of tbe department stores 

Tbe cars will include the moet modem Improve¬ 
ments, such as side entrances, to permit I he rapid 
handling of passengers, provided with sutoniallc sig¬ 
nals to show the motorman when all tbe doors are 
closed Tbe use of these cars will greatly reduce the 
length of otopa at atatlona The plans also provide 
for tbe housing of ell underground utilities In suit¬ 
able chambers Every public service corporation wlU 
have lu own chamber, oa ahown on the front-pogo 
engraving, in which will be accommodated ell ot Its 
pipe lines within tbe subway tone Fartlrulsr cere 
will be taken to provide (or the future welrr supply, 
s very vital provision In the consideration of the fu¬ 
ture needi of the buslnesa district These chambers 
will be easily acceaslble from the street surface, so 
that It will be a simple matter.to Inspect or repair 
the pine lines of any company The cost of this gal¬ 
lery cooatractlon has been Included In the foregoing 
flgures, so that an expenditure of one hundred and 
twelve mlllloDB of dollara wUI give Cbiiogo a com¬ 
plete traction system, and tbe best possible provlalon 
for her public utilities. * 

Thla comprehensive plan la the outcome of several 
monthi of Investigation by City Engineer John Erlo- 
Bon The result Is a scheme of eonstractlon that Is 
well adapted to meet the peculiar needs of a city 
that boa its entire buslneos Interest within an arcs 
of six square miles Whatever slight variations may 
bo mode In the plans during the prognuM of con 
stnictlon the scheme for construction os here de¬ 
scribed will be the general foundation for whatever 
subways may be built 

The tarreBi Uapplnueat. 

Tho Oanatt flexible railroad locomotlvo Is tbe sub¬ 
ject of tbe opening article ot the current BumcMEVT, 
No I76S The sallenl fL-atures of the locomotive ora 
Ita extreme flexibility and adaptability tor operation 
on steep grades snd sharp curves Tbe mining ot 
tungsten ore Is deorrlbed by Consular Agent Harry A. 
McBride, of Bilbao From tbe beginning, American 
agriculture has been rharscterlsed by Its exlenslvi-- 
ness rather than Its Intensivenees Ixind his been 
more abundant than labor Prof Homer C Price 
contributes on article entitled The Reorganisation of 
American Farming In which he points out that the 
problem which now confronts the American farmer Is 
to adapt bis soli to preaent conditions William E 
Stark preoents tbe flrst Installment of a paper on 
"Measuring InitrumenU of Long Ago " "Ho, a Third 
Unlvnraal Language,' Is the title of an article describ¬ 
ing a universal longue which Is Intended to taka the 
place of Kaperanto, on which It Is an Improvement. 
Prof Ralph Barton Perry writes on the prophecy of 
Francis Bacon. A proflie puppet-show con be made 
OB described by A Rose Some new electrical and 
physical apparatus are Illustrated Prof K A Min- 
cben reviews some appllratlons of microscopy to prac¬ 
tical science and modern knowlcdgr 



The words "aanltarlum" and "sanatorium'' are pop¬ 
ularly understood to have the name meaning and are 
generally used Interchangeably, when designating (or 
describing) places of refuge fur skk people but there 
Is, In fact, quite a dlelluctlon bt tween tbe meaning nf 
tbe two words. In answer to a correspondent on this 
subject tbe IJterary Digest says 

"Tbe distinction between these words lice In tho 
fact that they are derived from two dHforent I.atln 
roots. ‘Sanatorium’ la derived from tbe late Latin 
lonaiariut, meaning hfatth fflrlnp Tbe *erm reIntea 
specially to 'an Institution for treatment of disease or 
care of Invalids, especially an establishment employ¬ 
ing natural therapeutic agents nr conditions peculiar 
to the locality, or some specifli treatment, or treating 
particular diseases’ On tbe other hand, 'sanitarium' 
Is derived from the Latin mn<f« from Msas meaning 
lekoli* or sound 'Sanitarium' relates more speelfl- 
oolly to 'a place where the hygienic conditions are 
preservative of health, oi dlsllngulihed from one where 
therapeutic agencies are employed' Hence It Is the 
province of a 'sanitarium’ to preserve health, that of a 
‘sanatorium' to restore It Chre should bn exercised 
In combining tha proper vowels In these two worda 
la order to Indicate correctly the derivation " 

In oar Ismie of May 14th we publlehed on article 
on the ntllintloB of wtrelcM telegraphy in ronnec- 
Hob with a Oulman-Detrott automobile In the Olid 
den tonr Throngh Inadvertence, we neglected to 
■toto In the article that the wireless Inauilatlon was 
Aevtoed by Dr Lee DeForeet 
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TSI OAtT&M XAaTHQVAXE. Mconds TIm dMtniotlTa mottga wm matsly awttal ikiMht,. iJMafl' IMUHi 

n nor uun4«a awaAvii, cmta airx ..tati roLLiuii. and began nddanly. tbdt to, witboot the ptenonttnry Un. The Ml M lUtWHdwilH toll 

On May 4tb. at 6 50 P M. tho rity nf rariega, for- shorka which anally glee meet peopto thud enoagh to hoaaeg aM p«hm M' •» ftoiM Oiit hUPr', 

mer capltol o( CoeU Rica wae wiped out of mletence ran out from their honato. Immediately aRer the hegTy people tbwfbt tiior 1u^ daaapeft di4th hr ergahM/ 

hr an eiplaalve earthquake which laeted but a few up-and-down mMlon oame a long aarlea of mnaUar only to die ol aalWeailiin. Twenty thouaand pdepld 



























itim «M¥Bt iMMT' la aMdlnc tiito 

OHf Tt»i) H9 irnim hm bMn dm Mt of 
nfiui, lt«t «ateb*r it ttpUlr Incnetlat Tbo 
W f iiH r it ttt wooHdtd. It BOt jret known. Tber tro 
4tf*to4 A4lr> tir tpMitl tnlnt; to San Jot* Tba d««- 
tiftttlm and auSMns •>* Intenta Ponona wbo wlah 
iMlV nay do to tkroBcli the Ammicaa legation In 
anJott^ 

Dfertsg tlu ynv 1M9 ammll eaithquakaa in Cartago 
had been rather frequent, and the writer, who had 
• ad l— ogr p ph la the Cartago CoHage, began to aend 
ragidar reporla to the reeantly founded Straaburg Cen- 
tfai Bureau of the International Aaaedatien ol 8ela> 
amagr. on dpm Mtb, 1»10, abortir after midnight, 
tame a drat warning of the impending eataatropbe. 
A the fofm of a aerlea of earthquakea, the third of 
q^iab Saanred many bonaea, deatrond aome poorly 
Mkllt wpila, and plajad great haroo among boUIea pad 
a ti ip w oiw a te Tbia eartbquaka waa generally Mt on 
tge whale OoaU Blean plataan. On We following daya 
gnallar hkdcka, uoatly of Intanalty lit to V (9«aal 
W abidel fonowed at the rate of aome three to 
4gU ndag.. The popnlatiOB in Cartago and San load 
ieeUM alanqed. and ereeted in the atreeta and public 
parka tanta had ah'tda, In which they alept Tba 


Sc^nUfic Anwricaci 

idfw TO AdT nt oagg or rno. 

er r iau i eoLtm. 

Perhapa no alngle ajacnlatton la capable of produc¬ 
ing ao Inatantanoena and ao wldeapread an alarm aa 
the cry of ’Tftrai'* Kor le this lurprlilng when we 
remember that the fire fiend la each year reeponelble 
for an almoet Incalenlable Icaa, both of life and of 
property 

Yet of all emergenclea, none more thou on outbreak 
of fire Imperatively demandi a preaervation of ooo'i 
power to act with coolneea and doriilon Often, by 
prompt and wall-directed aetlon, the thratteneil rulaa 
trophe mar ba avarted, the ioaa of property and what 
la ftlll ffloro Important, tho loaa of biiman life, may 
be avoided 

Fire dflU noaadayp hae Ita place In the routine 
of every wetl-condncted arbt^aailc aatabllahmeni, nor 
can It be doubted that the rdpaclty for prompt aud 
Intelligent aMlon thui Inculcated In the mind* of 
young people of both aeaeu baa. In emergency, proved 
the meana of preventing amutlnng dtmalor Uut 
while this capacity for combined action lo very deilra- 
b'e. there aeema to ba a danger of foaterlug It at the 
exiienao of what one may term “fire education ’ 
Kvery child ahonld ba taught by m^e of precept 
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tor’s bead, bnt tho carbonlr-acld gaa with which the 
water la charged belpa to doaufen tbe flamea. 

How to act tor one's safety, or to assist another. 
In the caao of burning clothing cannot bo bettor told 
than In the wordi of Prof John Marshall He says 
"If the drew of a noman catchcH fire, ehn should at 
once lie down on tbe fioor, and should crawl In ihU 
position either to a bell pull or a door, and call for 
assistance, or she should roll herself In a nig nr 
blanket In tbu event of a man rendering help he 
should at ones lay the patient clown take off bis coni 
and roll her In It. unless he can obtain a blanket or 
rug OP roll her on the rarpet If a uonian renders 
sselotanre, she must be rarefiil not lo allow her own 
clothing to touch the victim, but to hold a rug or 
blanket In from of herself while approaching tho 
flames." 

Prompt aiUun without raHhiicus nr self balking 
tanrry, is tbo keynote of suiccsa in fighting tho fire 
fiend This applies especially to those who wake, from 
aleop to find the house on fire Not a moment ehoiild 
be lost, but there should be no wild ruehlng from a 
window to u door and back again First an attempt 
should bo made to got down the elalrs To escape 
UiTongb icaasages filled with suffocating smoke, tie a 



Blaatar ofl fraw fWt m s* taasp outiBffiilahfid by 

laa of tour. 


To avoM Arswing burnt or sgalded limb from Vaancr of tying sheets, etc., togetlMr to form aa 
clothing cart agpdrel away with sharp scliwors, escape rope 



Cnwtlag bmUoA ol cMapo from poaagra tilied with smoke. HaadkorcbM 


A syphoB auket a baody and an 
oagtoBt gn eaUagalaher. 
HOW TO AOT IV OAfg OF nXB. 


Helhod of Bslag knottea bfanket or 
sheet rope for i>seape by a lodowm 


ebocks had somewhat decreased in number and in- 
touaity whoa the total laane dams. 

Cartago la sitnatod at an allituda of 4,700 foot, at 
tbo very foot of tho bugo vuloaaO Iran, which toworo 
ItAOO toot above oaa loYoI. Tho Irwn holcano lagoon* 
■Idered aa extinct, tho only remnant of Its fonfier 
activity bolBg a tew ftmorolit* or steam Jotg, toeatod 
at a eonaldsrpblo diatanoe from the now allont and cold 
cratatB. At no tlmo betoro Or ofti(r tho catastrophe 
have tbo ftmoMllOo shown any aymgtom of Ineroosed 



ond expsriment, what to do when a fire breaks out In 
bin own house Ho should be Instructed bow lo go to 
work coolly and methodically either to extinguish 
tbe Samos, or—If neoesmiry—to escape from the build 
Ihg Lessonp of this kind. Imparted by practical meth 
oda, would become a source of st^ngth In after life 
and would go |ir to ebeck the rrturrenee uf lire, out 
breahs, with their entailed loss of life and cajiitsl 

Take, for example, the caee of an overturned oti 
lamp There Is a sudden snd alarming blase, but If 
action U tokoa tt oner, the damage may be confined 
to the carpet, ^lotb or what not ni^ which tbe lamp 
actually Ilea To throw water oo tbe conflagration 
la uaelom^ Tho burulng oil will only be forced ow<r 
a larger area^ The aim should be to aboorb the oil 
and smother tho fiamo as rnueb as pOosible. and this 
may Iwot be ^ne by moans of soma non-flammablp 
psn^r—Such as floor, sand, earth from tba garden 
or Anything of tbo kind 

Aaother polgt forth remembering Is tbe uae of the 
SQda>wator ayplioB oo on eitingatober Suppoos that 
a Imop or candle has Ignited a cnrtaln and that the 
AUfio baa run np Uio fabric A syphon of soda water 
bold ao shown In the accompanying photograph, nnd 
squlftM over th* flames, wlU work wondbra Not 
only doss tbo force with which the Ihiutd leareo the 
tab^sJlow of its bolog directed well above tbe opera- 


wet handkerchief over the mouth and nose (hen crawl 
on the hands and knees, tor the smoke tends tn rli- 
ullh the hot air and will be less dense olosn lo the 
floor 

But If the whole Of the lower part of the house- Is 
burning and csiape by means of the slalrs Is Imimssl 
ble prepRcations miuii be made for leaving through 
the window Tie all the sheets and blankris togi Iher 
by incaiiB of 'reefknots which will not slip no mat 
ter how miich strain Is put upon them Then drop 
the bedding or mattress from the window In order 
(hat there may be some kind of break In the event 
of a poHsIhli- fall Finally make one end of your Im 
provised flre-i'scape fast lo the bedpowt drop the other 
end from the window, and after making sure that It 
rnarhes to or almost to, the gronnd go down It boldly 
hand over hand It should be added that In the cooe 
of inexperienced persons there Is always considerable 
risk of a dangerous fall reanltlng from this means of 
exit, therefore It shr.iitd be undertaken only when all 
Other means of escape have failed 

In roncluslon a few words may be added respetl 
Ing the trMtmont of bums and scalds prior to the 
arrival of a doctor Tho main point to besr In mind 
Is that the air la to be excluded from the afTected 
part os qnirkly aa noasible This insy be done by 
(Coacliufcd on page JSI ) 
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THE H L A V L N 5 I N i' 

BY HENRY NORRIS RUSSELL PHJ>, , 





DNB, thoufb I«H eZLltlng froin M M- 
tronomlcRl iiandpolnt tban Majr, It 
itlll a month ot more than utiwl In- 

Halley 8 comet will, ot courte, tUll 
be I he main object of attention. At 
the beginning of the month It it « 
cellently placed for ohaervatlon, about 
midway between Regulua and Alph- 
ard (ir Hydrae) on a dark tky, 
tutting after It P M It will how- 
(ver be much leta contplcuoui than the week hefore, 
and will ueem to ahrink and fade rapidly at It recedea 
from U8. Ita dlatanre on the let la about fifty million 
milea, and thia Inireaaea ateadlly, at the rate ot three 
and nnn-halt million milea a day—to which the earth'a 
motion In one dlrottlon oontrlbotea about one and 
ouo-bair iiillllon mlU«, and the comut't motion tn the 
oppoaltn direction the remainder 

Ita apparent motion In the aky la alow, for It la 
moving BlmoMt directly 
away from ua It atlll 
t r a V e 18 eaatward and 
aoutliward among the 
atara, continuing the lino 
of Ita curlier path hut 
very mmU more alowly, 

(ovrring euly 13 deg dur¬ 
ing June, and 5 deg dur¬ 
ing July 

During the flrat ten daya 
of the month It will atlll 
be a line naked-rye object 
Then the ne,v moon will 
begin to flood the evening 
aky with light and drown 
It out By the time ahe 
ia out of the way again 
the comet will be 123 mil 
lion miles from ua, and 
equally far from the aun, 

•o that little ran be aeen 

ot It without a fleldglaaa 
With the old of the latter 
It itnn probably be lol- 
lowed all through the 
mouth 

The- dlaplay whirb thIa 
comet haa given ua dnr 
lug May la prrhnhiy the 


BCToaa tba aun, and that lu tail U ao muok onrrad 
In Ita own plane that tba earth did not laaeh It till 
long after dapbraak on tba Ittb Bafora dawn thia 
morning It vaa a magnlfleant object, eztmdlni tran 
the eaatem horlaon half way aeroaa tha aky, UU It 
waa loat in the Milky Way Ita toUi length up to 
the Invlalble head waa fiUiy ISO deg, according to 
obaervatlona here, and 140 deg aa eaen at the Llok 
Obaervatory a few boura lator 


tba Orem god Ottf 
(kr down badov VIiMO. i 
- and tho WpJt 


inpwttthpife, 

ro nmr of thpgtdanhd te’- 

Obmnm ia low MMtaM. 


Aa onr marveloua vialtor fadaa in tha wegtera 
heavena, we inay turn once more to the Old familiar 
eonatellatlona. In the north, below the Pole, la Oaaalo- 
pica, low on the horizon Above her ia Cepbeos, and 
higher atlll the Uttle Bear, atanding poised on lU tall 
above tba Pole Between this and the Oraat Bear are 
the long colla of Draco Our Initial ahowa the truly 
formidable aapeot of this moniter, whoae form, colla 
and all, can be traoed with decided Ilkenaaa among the 



rarther eMt, and beat Man a little earlier to t|i|' 
evening. Is tba Sonthem Cttwa it '• 

Leo, In the west, and Canoar aad Oeminl bdoM. 
eompleta our Hat Thta region of the iky wlH ha tob"' 
cieaMt watohed of aU during toa month, fortha eetott. 


of tho 


fifty 


Curiously enough. Its 
only rival In the last qnar 
(erK'untury la the great 
coniHt which appeared an 
unczpectcdly leal January 
This waa at cue time 
much brighter than Hal- 
ley'a umiet (owlug lu lla 
iloae approach to the hiiii) 
but Ita tail was not so Inug 
and It was too deep In the 
cveniug twillghi to be aeen 
to the beat advantage 
Daniel a comet of 1907, 
though Intrlnaically o f 
nbout the aame magnitude 
M Halley's comet, waa 
never within 9fly million 
miles of the earth, and ao tie' 



Mercury la morning atar gU through the moato^ 
being bMt oban?tahU" 
about tha tlma of Mg 
greatant tUngntloa mi 
the IHh, bat M be la thah 
■ottU of tha nn, and 
rlaea little more than aa 
hour heton him, tha praa> 
ml bpportunity Is unto 
vorahla. 

Venoa la iikawisa a 
ling aur, rising bw 
I A M and very con- 


Mars la an evening star 
in Uemlnl and Oaaoer, 
setting more than two 
hours later tban the SUA. 

Jupiter ia In Vlrgu, 
vialble all the evening. 
He la In quadratnre on 
tha 2Tth, and coaus to 
the raeridlen at « P M 

Saturn la morning 
alar In Artea, rlalng about 
S A. U tn the mtddia «t 
the month On the morn¬ 
ing of the 5tb ha le In ez- 
tremely close conjunction 
with Venue, the two being 
only four minutes of uro 
apart—too close to be 
aeparated by the unaided 
eye. Unfortunately, the 
cloeest approoch Is at 
about » A. M by eaatem 
standard time, when the 
planets are Invisuie la 
the dayllghL and they 


PacMh. coast wQl be able 
to follow them until they 
are- almeat too doM to be 
separated by tha eye. 


r afforded nearly aa line 


Hack of this la a long barrvu llitcrval The last 
prevloua comet which was at all cnnaplcuoua to the 
naked.cyn waa the great one of 1SR2 Thia was one 
of the grandest ou record, and had a tall over 100 
million mlica In length but thin waa directed almoat 
away from the earth, ao that It never looked more 
than 33 deg long—as sgatnit over SO deg for Hgiley'a 
comet before It left the morning sky Before this 
comes ('oggla's comet of 1974, with a tall of BO deg 
long but the last romet, fully comparable In 
nppeamnee with our visitor of thia year. Is the 
great romet of 186t, whose tall was at one 
ISO deg In apparent length At In the presant 
the earth passed through the tall without any 
rffecta other than a general illumination ot the aky 
on the night of passage Three years earlier. In ISM. 
appeared Donatl'a romet by common conMnt tha Oneat 
af the last half of the nineteenth century 
Several of Umm comets, especially that of 1881, 
wera really mueb larger affalra than Halley's, bnt 
the very fBrqrabia circumstances of the prese n t re¬ 
turn toako It cunparaUe, as a apeetaUe, with any of 
tttaa* so far as can be Judged from the Peeorb 
Vlh« laat At tha montai of writing la that lU 


stars themselves. The two bright stars p and y In 
the Dragon’s head are very conspiouo m. Two otliars, 
ot which only one is shown on the map, make up 
with theoe aa irregulai quadrilataral The tainteet 
star of thle, r Oraconis, is aa interesting douUs, sep¬ 
arable with a tteld-glasa of high power—the dlstasM ot 
the components being almost eaaetly one minute of are 
'The star a Draconis, about midway betwesn tho 
bowl of the l Ittle Dipper and the end of tho handle 
of the Great Dipper, la noteworthy m the potaatar 
of the ancient Egyptlaiia. About tho ywr 88M B. 0. 
the celeutlal pole, In the oonree of Ita 


la Uw northeast we see tbs great ema of Oygnua, 
and the brllUaat Vega, aad dae east Altolr hM Just 
rlaea Higher np Is Hercnlea, aad aontb oi him 
Ophlnchtig, aatgaiM wlto tho SsipsBt wbito he <u> 
lies. BoMea is right oTarhfad, ArcMrua hateg ksnM 
SO dag. south of tha muIUl Low to tho aostbaast la 
Scorpio, not yot tally riaag. On the rtgM aad aboeu 
b the tarnlgntocaat group of Uhn, 04 tM aBMMlia 
one ot Vtogo, aojr brlghtaMd o Mr Japttss, to tta 
■outhwaat Batow tMa, aO s3m$ t|w ^ taai ««st 
to aouth. atratOea aa aM^ty ImkA a( aftto. 


Uranna b to 
tarlus, aad croMaa to# 
nerldlaa about 1 A. M. In 
tba mtddb of tha numth. 
Naptuna b 4n Oamtol. too naar tha aun to ba obaanrad. 

Tha moon biMwat8A.M OBthaTtb.taharfliM 
quartar at 11 A. H. on tha Uth. fnU at S P M. on 
SSd. and In bar last quartw at U P It on tha Mto. 
She u aaaraat thO aartb aa tha 8th, and fgrthait 
away on tha 18th. Ig bar tqutp {ground Uta ftotou 
aha passea Vahua and Baton on tha aonlag of tha 
4ih, vary etaoaly TBsm aoatwUoga. Uka thto Of 
tha planab two dayd laSor, Uppan after thq adlf has 
rban for tha Baatem wOI bo Of IgteNto la 

Beaides'thMr^'phaaw MarovT ^ 

tuna OB the tth, Vhra on tho lUh, Jgpttep'O 
isth, and Uranu o tba 84tk. mm of thtto ' 

ay to# addWoo^tftf ai a gni aHi tongtor juS'fctopaa- 
aiWa to owato a tot^ to.tjia4^0 Si BWdar. 
Which oontetno,i^^Borwairwwr 
dnoM tba thaMBi^ 

b odortaaa ^ i ^ 

pound ftnna* wpto itMtallWH ^ ■ 

wMirtly, 

aoapv bol -- - - - 
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Amt/rlcnn 


^ aodlfloBtlMis U the "DneA- 
llMbtr 4*M» ethM U vaa Ant tatrodooed In 1M». 

ftierfdah^ modUcatlni ta dlet l ngn Uh ed by the 
t^erHaa vrancHaant of the pin tumu, the German 
,|y the pottetfal aeaedtary nmuinent end by the re 
/mthd introdaotlon of the triple turret. It hw re 
piaM for Italy-^the home of eonitmotlre cenlne and 
' the real birthpinee of the dreednonght Itbeit—to oom- 
Ithth# In om ahtp the twin turret, the triple tnrret, and 
' the centeHIne arraniemenL 
' roar ahlpe are tmder eonatmetloii for the Ueditee 
lyenean power One, the ‘Dante Alighieri.’' wna laid 
Shewn laat annunar, and la to be lannohad In Beptem- 
f-hitr la the eaae ef tbla TawMl, her power baa been 
dnaBserated, for Inataad of carrying twelve ll-lncb 
^fdhB, aa reported, the will hare only ten la the eaao 
'dC the other three ahlpa, named "ConU 
4i Oavottr," "Leonardo da Vinci,” and ____ 
^DMIo Oeaare,” It la difficult to any 
'arhather their power baa been under or 
am rated. According to flrat accounU, 
they ware to carry eight 14>lnch gnna. It 
now turna out, however, tbat they will 
have no fewer than thirteen iMneh 
waapena. Tbla la a larger number of aln- 
gloeallber gnna than baa ever been 
Bonnted la a modem ablp, although the 
i Japaaeae "Batanma” and "Akl" each T" 

parry tonr IS-lnefa and ten lO-Inrb, to 
aay nothing of twelve «-lnch The ar¬ 
rangement of the guna In the Italian 
ahlpa la dlollnotly novel There will be 
three three-gun turreto. one forward, one 
aft, and one amldahlpe, while a twin 
turret will be placed forward and aftroo 
aa to bring It* guna to bear over the *— 
tower turret There will thui be a full BUI 

broadelde of tblrteen IMnch guna, with 
a foreand-aft lire of live Thu eurondary 
battery will coualat of eighteen 4 7 Inch rapid-lire guna. 
beoMee the name number of 3 inch Three ande^water 
torpedo tubea will be fitted The dlaplacement will 
be 34,000 tone, the main armor belt It Inchea thick, 
and the apeed 33 fcnota 

The arrangement of tbe armament In the "Dante 
Alighieri" I* preclaely the earn* aa that In tb^ other 
three ahlpa, aave that the mldohlp turret I* oPPPreoaed, 
and that the after turreta are on a lewar level than 
thoee forward A* will be eeen from tbe accompany¬ 
ing oketch, the deck runa atralght from bow to atom 
la tbe three other ahlpa The "Dante" will have a 
dlaplacement of 1S,800 tone and a apeed of 33 knota 
Tbe four ahlpa are to bt comploted In IStS. 

B«w m LAzmiw eviBn wai ouno. 

Loot week'a loaua of the Bciarmno Awkbican oon- 
tolned a deacrIpUon of on oil well In the midway dia- 
trict near Bokerilleld Cal, which on March 16th rad- 
denly blew out the drilling toola and became the Lake- 
view Gueber, the largoat 
ell gnaber In California, 
blowing out at the rite of 
ever 40,000 borrela of 
heavy omde oU a day The 
toica tha gaa preaoure 

woa ae tarrlflo that tbe y 

derrick waa ripped to 

pleoea, and Oil spray waa ^ Jk 

morally sent for mUen In 
ovary direction Ifow to ' 
eap tbla wall waa a serloua 


blsit which had aarvad to haul up tha raft, ware than weak of tha offioe la divided Into three brancheo. 

made foot to hnrlad plpao. The reoult wu that tha namely, tha toboratory work, which i* organlied os 

atraom of oU waa burlad against 'That was virtnally the Divlalon of Teota. the engineering work, which le 

a raft anehorad In midair. Tha raft, bald np by the known os tbe Highway Division, and the economic, 

toroe of oil, Is obont 16 feet above the mouth of the atatlitlcal, road management, and mlacellaneoui 

well and just above tha stockade Although this loea work which la organlied aa the Divlelon of Road 

not actnally atlfie tha gush of olL It has very much Management 

lowered the height of tbe fountain, and thus has re- As the Divlalon of Tasta, which may be 
suited In a vast saving of oU oa a National Good Roads Laboratory, la c 


As the Divlalon of Tasta, which may be regarded 
oa a National Good Roads Laboratory, la coneldemd 
to be tbe moet eompletely equipped road material 
laboratory in the world we give the following de¬ 
tailed dewrlptloii of the plant and work The Aislat 


Inqulrtoa into ayatema of road management through and i 
out the United Btatea, to make Investlgallona in re- la un 
gard to the best methods of road making and pro- cheml 


pare publleatloiu and aaaist agrleultnral coUagea and the testing engineer 


aulBtant chemlil The < 
r the Immediate dirmtiiii 
and tbe pliyalrat teatlng nl 


experiment autlona In dlaeemlnatlng Information o 




niUAi lATTUfiBin WRXOB mil B1 TBX fnWT TO OaUT 


this aubJecL In pursuance of thin authority, the Of No Jll), and the rorroalon of Iron 
flee of Road Inquiry was eatabllahed nud feme wire (Diillctin No 7(i and 

During the next two flocal yeare the appropriatloua tin No 239) 
and the wording of the bill remained tbe same Thu Thu equipment tor tliu phyalial ti 
appropriation for the flocal year 1H#7 waa rodneed to la aa follawB 
18,000, and a provision waa added auiborlxlng the In l,arge Impact mai bino for tuatini 
veatlgation of mad-maklng materials In the several lmpa<t niacblne for tiatlug bludlna 
^tstea. The appropriation remainud 18,000 annually dust, Impact niachlne for testing t 


Teats a pctrograpbli laboratory witb a petrograpber 
In charge The routine testing of ma- 
terlaU eondiicled by tbe Division of 
Testa lonslaU of mUrowople and ilienil- 
eal analyses of upeeluiena to determine 
their mineral (oinpoeltlon and proper 
ilaaaifliatlon, and physkal tests to deter- 
nilim ibelr eonientiiig value hardnosa, 
touglini-aa, rcalBtaniH! to wear, water ab- 
Horptloii, and di nsity (Dullctlu 79 Bu 
reau of Chemistry ) 

In addition to the roullno testa spe- 

_ rial sludluM are made regarding the use 

— and loiniiosUlon of asphalts, oils, tars, 


> flust anil preuurvliig road surfaces (Uul- 
lellii No 14 ) Ollier Invistlgatlons In 
Lludu n-sesrLh Into the deeompoalllon of 
rwk powders (Dulblln No 28. Circular 
No ,18 and Farmci-s' Rullotln No 239), 
TO OikkT the testing of clays for nan In paving 

briek burnt-elay and sand ilay roads 
iniillitln No 27 and Farmers Bulletin 
Of No Jll), and the eorroalon of Iron inlvirts bridgea, 
nud feme wire (Diillctin No 7(i and Farmers’ Bulte- 
oua tin No 239) 

rhu Thu equipment tor tbu pbyslial tiallng laboratory 


during tbe flacal years IMS, 1890, and 1900, and no rotka, Olsen loatlDg maehlno tor tensile, cross bend 

change was made In the wording of tbe bill, althougb Ing and lompruaslon lesis, lapailty 2n,ni)i) pomida, 

the name of the office was changed from "Road In- RIchIu testing macbinc fur (i.atliig unslk iroas- 

qniry" to "Public Road Inqulrlea” In the flacal year bending, and eomprcaslvi strengtha capacity•200,000 

1899 pounds, dellcalo pintform siulis, hydranlle mocblne 

Tha Agrtonllural BIU tor 1901 carried an appropri- for molding briquotles, toralon balame, abrasion 

ation for 114,000 and provldod for conduitlng expert ehlne for testing rcalalaini lo wiar of rotki, \at.i 

menta In the city of Warislngton and elaewhere and pump, diamond saw and giludliig laps for mal 

eollacting, digeating, raporUng, and IIUBtratlng the thin rock set lions fur inbroseopie examlnatiuna, 

rosnlts of such exporlmenta. The appropriation for mill for grinding rock saDipUa Into powder lonti 

1903 waa 830,000, and tbe blU provided for the In gal pump, dlsmond core drill small rock iriisl 


vestigntton of the obemteal and pbyalcal rbaracter of grinding disk for tt stin 
road materlala. Tha iw"g"»g« of tbe appropriation plea, baliory of pebble u 


and giludliig laps for making 
inbroseopie examlnatiuna, ball 
: aanipUB Into powder lontrlfu 
'ore drill small rock <rusher, 
ting the hardiicaa of rock aam 


morea needles, standard 
alevea, briquette molda, 
soaking tanka, etc 
Tho equipment tor tbo 
roacblne ahop wboie teat 


Uw flow. A tantaUva at- inniairo 

taek was than mods to AJ 

fMtan down a woodun roof 

over the hood of tha wall 

Althongh tha wA waa mods of by 16 timbsrs, tbe 
gnohor tnra them to spllnfora. 

Tha following plan waa then anccantully adopted- 
Tho guahay had hy this time broken out In asvoral 
hffiM' aU fouUlpa In addition to tke mala atvaun. 
Bdditkmal epninga ware amotherod hy mNna 
' 4l ^ lawg al va haivarka of bmab and aond. A afo^ 
tila Of hMVF fdaakii waa than halH around tho spool- 
liffir waD. Thh wiHa of tha afodcada wart II fast 
\ Mill, Do oaa ffida of tha Moelffido a alaatliid mway 
. ffidB-oahatriKfod. A hakiry raft 16 hy tt fh^KOt- 
BUtfir) waa fhaffi hallt, roattpi oa this raaway tifet 
Haavy vdiw oaMtt tforo fo ttiBtf 

Ihljha ttair qotwn tta ra^t thi oahti|a of ifia' 
^ ottdatt wpio iliMtl that ^ 

tl-foiTaii^ frimaA'A m oablM altk*ad tt tta 

a JU g ufe tW^^t»a.,IWt, atta’ 


changed from "Public Road Inqnlrlas" to tbe “Office and bltuinlnoua substance 


of Public Roada" aud a statutory organliatlou was preaae 
provlded la tha Agricultural Bill approved March 3rd. and e 
1906 In tha appropriatloa bill for 1909, the rent or vided 
porcboas of rood-aiaklng machinery was forbidduD Fueas 
The total apimmrlattona to the floral year 1909 Inclu provld 
Blva amonat to 9471,440 Tha astlmata for 1009-10 as In tbt 


preaaed air vacuum, gas, hot and mid water steam, 
and ele<lrlLlty Tbu |>etrugrapblr luboraliiry Is pro¬ 
vided with a itetrograpblo micruaenpe of the latest 
Fueas mudcl, which bealdea the usual alfoehmenta la 
provided with a revolving analyser In the lube lo aid 
In tbe determlnattun of very low doubly refruitlng 


approvad by tho Beoretary of Agrlonltare la tor mtaaral, and a Bebwartaman scale tor the lueasure- 

llldAOO luent of optbal axial angles. The methods usetl fur 

The Offioe of Public Roods Is nndor tbe jurisdiction examining and elaaslfylng rocks are full} set forth 

of tba National Dopsrtment of Agriculture as ihown In Bulletin No ii 

above. It has no administrative duties and exercloea The road material laboratory was (atabllahed In 
no control whataver ovtr tha roads of tha United December, 1900 and from that time until November 

BtMao, tta fuaetlona being antiraly sctanUSc and adu 30th. 1908 3 018 samples of road matirlsl were tested 

enffianafi NO appropriations are made by tha nattonal from practically every State in tho Union The reauita 

for roads eaeept m gOvOmment reoerva- of testa made up to January lat, I908 and a brlof 

,'ffiaBdi Ah Tbe praaant time there ora olktyweven oA- deoerlptlon of the present methods of making routlno 

ttjlffi’ tat ttThloynaa on^fhe rolls of Urn office The tanU are ihown on hVirm No. tt 




Scientific AnriMpIctfln^ 

NLW TWO-CYCLE, 


M O 


DEJECTS Of THE IWOCVCLE ENGINE AND HOW THEY ARE OVERCOME; 


A belief li Browinc mmong gin engine exiierti that 
tlie grenteit Improvemontfl In gai and gaaoliue 
motora niuat come In tbv future from somu type of 
engine wbirli gele ln<roneod power from Ite ryllnderl 
by eliminating the Idle rovolutlon of the four^eyele 
*yin It In lunreded that fuur-(y<Ie design has pne- 
til ally maihed the limit of Its iHiMibllltles the adrent 
rf the aiiliimoblle baring drawn the aorvleea of the 
brlgliliHt men In the gas engine field, the result of 
whoHH work Is seen t^day In the splendid examples 
of gun engines found In even the cheaiter kind of auto- 
inubllcN However many designers feel as was ex 
pi eased by one prominent engineer, that “It Is Inion 
eoHable that the fonrditruke cycio with Its amall 
utilisation of one-halt of the piston strokes will bn 
aireptnd ns the finality of dnvelopment, the two- 
Htrohe lyile as now applied Is oqiially unsatisfying 
for reseniiH that are familiar to all students of Ibe 
qiiesllnn ” 

It Is apiiareiit that the chief efforts toward Improve¬ 
ment are now being made with a view to elltnliiatlng 
the defeits heretofore eoramon to the two-eyele type 

Tbn (htef defnta of the iisual two-iyile engine may 
be summed up as follows 

1 Tho explosive mixture Is taken Into the erank 
case resulting In leakage and In posalbh) explosions 
In the base 

a The new eharge eomes Into dlreet contsit with 
the hot burned gases, eausing possible pre-lgoltlnn 
snd some loss of gas at the exhaust 

3 The eharge Is not large enough In volume hr 
eaiiBi' the erank laae la an altogether Inefflelent lom 
pressor on areotint of Its very large elearame Thla 
means s amall eharge and also a large poreontage of 
di-ad gaa left In tho cylinder 

4 The powiT la not lnrreas<<d materially bj tho 
double number of cxpkwlona bneauee of the weak 
chargea and poor economy 

Several recent two^yele engines meet these defeets 
In different ways The Newcomb engine wus reeeiilly 
exhibited before the Automobile Club of America This 
Is a twn-eyelo engine using the crank case to aupply 
air only Thla air blowa oat the pretlous eharge and 
fumlshea oxygao to bum the next <harge of fuel 
The hiel Is ln]eeted directly Into the cylinder from a 
plunger pump, the quantity being controlled by regu 
lating the stroke of the pump The gasoline la directed 
downward into a small eup <m the bend of tho piston 
When llie piston rises this eup or pocket Is In the 
vlelnlty of the siiark plug so that there Is slwsvs an 
Ignitable mixture near the plug even when ninning 
on very light load Thla arrangement avoids several 
of the defeeta of ordinary two-ey<le engines Tho 
rharge Is limited, however by the amount of air 
whbh ran be supplied from tbe erank case, which 
would seareely exceed 76 pei* cent of the displacement 
of tb( Platon, leaving the other 26 per rent and the 
rleamnre sitare tilled with burned gas This engine 
will iiiirtoubtedly be more powerful, rroiiomiral, and 
rellahle than the ordinary two-ejrle motor 

Allot her Improved type of two-eyele engine Is that 
employing a differential piston This engine leaves 
out tho crank ease entirely as a moans of supplying 



Mg I.—Bhortt twoeyala motor. 



two-ey«la motor 


tko eharga w ali u4 ooMptoMtiw ^ 

an aanular a«aW tonood by a dlCaregtlal ar 
dlamatar ptotoo- Two oyUsdan bra woiM topathsr/' 
Urn lower plgton of tto eettpnoitaic tba ohaifo IWr 
tbe other This ponntto ftniag b tuil ohbrge bpl 
large capacity, tbongh the Icaa of foal tbroogb tbe ' 
exhaoct U likely to be freater Th» laakago kwa bpd 
twaa Arlag are ellmlrated Tbla type of motor le noadf 
on tbe nmore aotomobUe and a Ughtovolght eogtaM 
weighing bnt poondg per bonopower and oofr 
Btrurted after the detlgn of J W Broderick la bow 
being maaufactnred for aoraplaoeo and other aarasaib 
tic pnrpcoee. } 

A fo^ Idea of tbe method of oporatlen of tbla motor 
ran be bad from tbe dlagtame we reproduce Tbe 
croe e -e oe tlon of one of the cylindera ehowa tba laigb 
compraaaor platoo on the lower end of the working 
platon C On the down etrOke the large piston draws 


BUtomatIc inist valve M On the up stroke It cwn- 
pr s aa n a tkla charge lb the chamber r above it and In 
the pipe 0 leading acroaa to tbe Inlet port of the aec- 
ond lylinder Jnat before the piston of the aeeond 
cylinder opene the exhauet pert, it uncoveia tba Inlet 
port 2) and tbe charge eo m p r eoasd to tba tranafer plpo 
O E leading from cylinder one to cylinder two, paaaea 
into the cylinder and la directed upward by the dedec- 
tor a In the motor ahown, the connecting rode A 
are of ateel tubing for the purpoee of lavlng weight 
Tho apark pluga are located In the dome-ahaped cylin¬ 
der head!, where they are moat rifaotlve In igniting 
the mixture Thla type of two47cle motor oSsra Um 
advantage that there la no poaalblllty of leakage of the 
Initial compraaalon after the crank-ahaft bearinga have 
become worn, and there li no noceasity of making thsee 
boarliiga heavier and longer than uaiial for the pte- 
vcnllon of uudne wear Neither Is there any trouble 


The new cycle motor la a recent Invention of C A., 
Dawlsy, member of the American Society of Mechani¬ 
cal Bnglneera Thla engine baa eome ftaturea of both 
of thoae diaeribed above It naaa a dtSeranUal platan 
and handlea tbe charge in an annolar chamber, but 
it alao compreanca air In tbe crank oaae Owing to tho 
enlarged diamete; of tbe piston in the crank case, tba 
air supply la In excess of tbe piston dtiplacement Tho 
air displaces the eshanst and scavengca tho cylinder 
before the new charge Is admitted The admission of 
tbs new charge Is controlled by tbe valve E In Fig. 
5, and tbe timing la each ei to Introduce tbe charge 
after the cylinder Is cleared of homed gases, but before 
comprsaeion commences ThU evIdeaUy will give a 
full charge of air and fuel and prevent any loaa of 
fuel or premature Ignition When used on gasoline 
this engine may use a carbureter, In which case an 
extra rich mixture would he drawn Into chamber B, 
while tbe additional air required for combustion would 
come from the crank case Or a fuel pump may be 
used as In tbe Newcomb engine, sxeept that In this 
case the gasoline would be delivered Into port tl 
and then blown into tbe cylinder by tbe charge of 
(Coatiaued oa page ) 


















ScfofitlllG AmGiiGW 

lin* battery cluipf to tluto with a atrip of abeet 
copper (aided over the top of tbo oariMB block ThU 
la an Important itom lU noe will protect the bram 
clamp from belna corroded bp the acldo. Tbe line 
•crllnden can be purehaaed with a copper atrip and 
blodlBC ocrew attached. Tbe line cpllndera muat be 
amalgamated bp dipping tbem into aulphuric arid 1 
part, water 8 parta, and then rubbing all over Inilde 
and ontalde with quirkalivcr Place theae ilnci In 
the wooden veaoel. Hake np a mlature of aulphuric 
arid 1 plat, water 8 plnta In a atoneware pitcher, ami 
allow It to become cold In another veaael make a mil 
tore o( water 4 plnta, bichromate of aodlnm or potaa- 


<. The- beat batterp (or experimental work In the work- 
abeii or tabemtorp ia one of the roi«b-and-readp tppe 
wlD give a moderate current of eleetrlcUp of 
^ three or tour amparee with an electromotive force 
« L6 to 3 volte. Buck a battery la aulted (or the ex- 
wng of a powerfol electromagnet, for magnctuing 
jHrpoaea, operating an Indootlon coll, and (or eleitro 
Mvar plating, electro braaaing, or electro coppering 
$lber bp the hot or cold proeeoa, and for electro gild 
fiig The following description will enable anyone 
Who can handle woodworking toola to conitruct atnh 
a batterp conalating of two cella capable of being 
coupled BO aa to give the current of one large cell or 
In aerlea an na to yield the current of one cell nnd 
the electromotive force of two Thla latter plan la 
the one beat aulted for coppering, braaaing or electro 
nickeling. Tbli tppe of batterp haa been uaed, and ia 
atlll tiled by the writer for all the purpoeee men 
tioned, for over live yeara, ao It haa been put well to 
the leet of experieoce 

The wood tiaed in making the battery muat be thor 
onghly well oeaaoned An old board that haa been 
kept yeara In an ufllce or a loft will prove to be Juit 
the thing required The boerd ahonid be 1 Indi thick 
Cut a atrip fi feet long and 8 Inehea wide Plane this 
amooth all over and then cut three pleeea ISVj Inehea 
long, and three pleeea tUf, Inehea long The (alter 
will form the ends and central divlelon of the bat 
tery The aide pleeea muat be grooved eo ea to re 
reive theae pleeea with a very nice fltting Joint ne 
ihown In fig 1 The bottom piece muet be made aa 
ahown In Pig 3, with two pleeea of wood < iit exactly 
G Inehea aquare, thla aloe being the InaMe meoaiire- 
ment of each cell Theaa aqoarea muat be held In 
place by meana of ocrewa that ara Inoerted from tbe 
nnderalde of tbo bottom board and penetrate to with 
In 14 Inch of the outer anrface of tbe equnrea They 
abould alao be coated with a thick ohellae varnlah (not 
glue) before bring (oalened In place The grooves In 
the aide pleeea and the ende of ihe divlilon pletea 
muat alio be well coated with thick ahellai varnlah, 
after which the pieces should be driven tightly to¬ 
gether and held by nalla or acrewa. Nails driven dl- 
ngonally make the beat Job becauoe they will draw 
the woodwork together more flrmly than screwa, and 
reslet direct strain batter The object of using shel 
lac la to Inaure n perfect acid proof Joint, and the 0- 
Inch square pleeea where pressed Into poaltlon form a 
bottom so Arm that no odd liquid will penetrate 

When the battery has been put together It must be 
lined on tbe Inside with a coating of burning hot 
pitch TJm an old saucepan to melt tbe pitch In Pour 
some Into one of the cells and tilt the battery drat 
one Bide then another until nil (our ildea have been 



alum 12 ouncos snlphurU aild half a pint Allow this 
also to bet/ime cold The battery Im now charged by 
iwurlng the btihronatc mixture Into the imroua pote, 
around the <arban blocks and then iiouring tbe anl 
pliuric aild mixturo Into the outside ainie around the 
line rytindera The battery Is now ready (or any pur 
)ioso required and will keep in good a<tlon for nlmut 
six hours continuously When not In use the rinr 
cylinders must bo removed and plated Into a alone- 
ware irotk fliled with water, and the bhhroniati mix 
tore must be returned to the xeasel It was made In 
The carbon block con alio be atotid nu nod upon blot 
ting t«|ter or In a wide mouthed pickit bottle The siil 
lihuric arid mixture can be allowed to remain In the 
wooden battery cella For Intermittent uso amh a 
battery will work well for months and meet everv re¬ 
quirement (or aniall work, either In the worksho)) or 
laboratory No amount of hard use will Injure it, t( 
well put together as described No arid aoUitlonh will 
affect it, although tbe liquid may be left In the cells 
year In and year out 

_ ^ ^ ^ »«■ > 

MR OA80IR1 TAIIU 


Aa gaaoUne explo. ions are due to a mixture of gaso¬ 
line vapor with air 'accidentally Ignited, of course) 

I think the nir In a gasoline unk could well iv ro 
placed eltbor by water or a non-oxIdlzIng gas smh as 
carbon dioxide, after the manner here llluatratcd 
In tbe drat two dealgna water la used in Pig i 
the weight of the water forces the gnsollni' out of 
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A la cloaed and itopcock V la opened, and tbo wotgr 
flowing oat through the latter will draw the gnoo- 
line Into the tank through stopcock H The valve M 
Is adjusted to sink In gnaollne and thus close the on^ 
let, preventing eacapa of gasoline through iho stop¬ 
cock If _ _ 

nva oounoToi 

To moko a plug connoctor for uas In an olectrlo 
light socket, all that la required Is a burned out In- 
candeocent lamp and a number of feet of heavy lamp 
cord Brook tbe gloaa globe out of thi lamp, 
leaving only the baoe Then break away tbo 
gloM tube that protects tbe leadlug In wires, being 
careful not to Injure them Now untwist about a foot 
of the lamp cord, scrape the ends clean and slip a 
short length of rubber tubing over eoth end Solder 
the ends to the leading In wires In the lamp base and 
then push the rubber tubes down over the Joints Fill 
the socket with plaster of Parle, letting It project up 
above Ihe top of the plug about an Inch so as in form 
on Insulated top in screw the plug In by This plug 
connector Is suitable for small motors, portable lamps, 
and any other apparatus that draws only a amall cur 
rent. It cannot be used for large currents as the 
heavy current would (use the JetuUng-ln wires In tbe 
plug 

A ilMm AFPABATin fOB IKPmirS CABMTB 

A very simple, effeiilic and easily set up spiwr- 
ntiis for emptying carboys of arid ate may be mode 
In Ihe following way from msterlils found In every 
laboratory rhli will be> found to be far suis-rlor to 
the arid pump or the old-fashioned method of till 
Ing the earhoy, caU'hIng the liquid In a Jug, and 
ibeu Iiouring It Into bottles For no fiiniHa ion 
CM site, and this is on Important factor when deel 
Ing with strong ammonia or bydroihlorlc oeld 
(spirits of salts) 

Bay one wishes to All with hydnshlorlt arid or 
another liquid any number of boltles from a terboy 

Fit every one of the buttles with two-hoed iiilibir 
turks and then through eat It hole put a pfeee of gtass 
tubing bent In the form of a right angle with sides 
about three Inihes long Connect one pleei of glass 
tubing In one buttle to another piers In nniillier hot 
lie with B small piece of rubber tubing (he free piece 
of (his bottle with another plete In another bottle 
and so on mill you have all the buttles eonniHled 
up In one etrelght line 

Connect tlie fret tube at one end of the line with 
B phis of rubber tubing to a lung bent glass tube 
(isMilng to the hellom of tbo carboy 

Attach the other free tube at the other end of tbo 
row of bottles to a glass Alter pump or any other 
siiellon apparaliui with a pleee nf thick walled rub 
ber tubing Then wc> hsvo the apparatus as IIIiih- 
traled hcTCwIth 

Turn on the water tap lonneitid with the Alter 
pump nnd the acid will be drawn up the tube lead 
Ing from the larbuy and Into tho Aral bulth As 
soon as this le Ailed the at Id will run Into the 
aeeond holtle, and no on until Ihe carboy Is empty or 
the requisite number of bottles are Allevl 

If one haso t many lorks all that Is neHCsaary Is 
10 All say three or four buttles When these are 



mtg nUaiMr. Hflrlnc the ctoa now well pot (otettier, 
fliwk tlw ontoMo by gtvinff It two coflta of ghellu 
' vAritfriL mllifC with eiwras (oxMe o^ inm). This 
ipotat iHi? fimi 0" agta$ka ttooff In tim osm 
Alkltl^flnMhiiloaflBlAfotliAwork, To oomplotq 
htHtirt OTOOvro twq al«! oyUjMon 7 Iflelm jrigh. 

nnd, (hfek 4100 

4)34''tkth MMo OP ll«ocfc4 7 or • ^Bohoo’ 
two' 


•nd the weight of the water then atpbons tbe gasoline 
Into tho tank above tbrougb tbe valve and itopcork B 
In Fig. 8 n carbon dioxide unk U connected to thn 
pipe A and the preeture of tbe gaa then forces the 
■aaoUne ont through tbe pipe B 
Ik FIb. 4 the stopcock A Is connected to tbe water 
man or pipe when the preeanre of tbe water torres the 
flhaoUne'oat throogh tbe stopcock S The valve C pre- 
rknU tlu water from eocaping ioto the gasolloe cons 
tlw^B&iBogtopeoikB T»raautlUrUnk,UMatopcoGk 


be mode In one piece and if care It Uken to push 
the ends of Ihe tubes below tbe end of the corks tho 
llquld wont reach np to (hem and so they will not 
be hurt In tbe slightest In fact no rubber mnnie 
tlona may be made use of except from tho suction 
pump 10 one end of the line of hnllles ihnngh, of 
course ll le more convenient to use thim 
A glOBs Alter pump Is the iMSt to use Isiuiiee sny 
fninsa that may perhaps eome over have nu corrod 
tag effect on It, as they would havo on a muul one 
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The muiurartura of perfumery hu alwtya Memad 
a dlfflrult proceeo to iDany, and wllhoot doubt the 
blending of certain klnde of perfumes la a matter of 
much eclentiflo and akllKul manipulation, but on the 
other band, the most (ommonly used perfumes can be 
made at home with simple apparatus and without 
much expense or trouble In many parts of the coun¬ 
try, Dowers are so abundnnt that one can harrest all 
that are needed fur manufartiirlng at home perfumes 
enough for a year’s use 

A perfume garden should prove as profitable as one 
of fruits or trgetables We plant gardens for out 
Doweni and for flower somIh, but fow raise flowers 
for |)rrfume making Knnugh imrfumery Is sold la 
this rauntry annually to make a yearly tax of nearly 
ten dollare on every family This amount is not 
evenly distributed, but each woman spends enough 
to make It worth while. If she has the garden space 
to try a hand at making her perfumes at home 

One must devote time to the cultivation of certain 
flowera which thrive luxuriantly In the vicinity In 
many iwrta of the country rotes thrive so luxuriantly 
that flolda ran be sown with them, and an abundant 
crop ralBod In other aectlona the rose Is too alow- 
growlng for tbli purpose, but the violet takes Its 
place Again, It mint be the Jaamlnn, the tuberoae, 
the orange bloasom, or lavender Whatever flower It 
la that thrivea and i>oaaesaes delicate but powerful fra- 
granee should bo chosen tor the work 

Direct distillation la the most satisfactory way of 
making perfumery The still Is a simple affair and 
It can bn made out of artleles found In the average 
home Take an ordinary tin oil can, acour It, and 
purify It of all oil odori Stop the spent completely, 
and lit a c-ork In the top through which the oil la 
poured From a hardvrare store get four feet of cop- 
imr tubing (tin or galvanisnd Iron pipe may also be 
used) The tube ehould be bc-nt downward at the 

The tin ran should Im fllli-d with a pound of flower 



petals galberod fresh In the narly morning Pour over 
these petals eight fluid ounc-ea of alcohol Then pnt 
the can In a aaucepan half filled with water, and place 
on B stove, where the water can be kept at the boil¬ 
ing point. A hole should bo cut through the cork of 
the can Just large enough to receive the metal tube. 
Place a quart Jar on a table nemrby, and Insert In It 
the other end of the tubing This Jar should not be 
sealicd, ur dietlllatlon will not go on properly 
When the water bolls, the alcohol In the can Is 
heated, and this proress extracts the perfume from the 
flower petals, and gradually causes distillation through 
the tube Into the eold Jar on the table The alcohol 
thne distilled will carry with li tbe true attar of the 
flowers Alcohol has a peculiar proiwrty of extracting 
and holding the arent of flowera As fut as distllla 
tlon goes on, the esmtents of the Jar should be emptied 
Into glass botikui and securely corked and sealod with 
paraffin lu blending porfumoa of several flowera, do 
the mixing after each one boa been distilled sepa¬ 
rately Do not mix the flowera In one still 
Another method nt using this still Is to employ 
water Instead of alcohol for distillation Instead of 
attar we get the essential oil of tbe flowers, and thla 
rises and fleau on the surface of the water In 101011 
globules, which must be skimmed off carefully, and 
immediately bottled and kept cool and air tight 
When snlBrlent oil Is obtained. It shonld be mixed 
with alcohol to retain the odor Indefinitely One may 
distill with water any number of kinds of flowera. and 
with Ihe esaentlal oil pro|>erIy bottled, blooded per 
fumes I an then be made A few drops of sersTal kinds 
of oil are poured Into a bottle containing a certain 
amount of alcohol, and when shaken thoroughly one 
has a delirious fragrance for home use For Instance, 
can de cologne Is made by pouring Into a glass bottle 
a pint of alcohol, and adding half a drachm of home¬ 
made attar of roaemary and twenty drops each of the 
attar of orange pool lemon peni, and bergamot peel 
The distillation of these fruit peels la another deslrar 
ble home Indnstry Cut up freah orange or lemon peel 
and place If In water In the tin ran, and beat aa for 
use In flower leavee The essential oit of tllase posM 
wni then ba gndnally dIsUlled Into thu other raoop- 




tads flklm off the glehiilea, and conAne la eoifesdlwt- 
tiaa 

Bealdes disUUaUoB, »« lutTe the proosM of allMnh 
tlon, which anyone can do at home with lIUlo twohlo 
and expense It la dlghtly mora complleated, Mt ti 
will extract the perfume of more delicate flewwn, 
such ae the violets, with greater anceese. Thlg preesgi 


oeneleta of oovering two large shallow pane or soap 
platen with a layer of melted suet. The layer shonld 
be half an Inch or more thick When tbe tat haa hard¬ 
ened, gather the violets. Jasmine, or tnberone flnwon. 
and cover the euet thickly with them Then idaee oae 
Plate over the other, and force down flrmly. Wrap 
the pistes tightly In paper, so that the perfume wtU 
all be retained In twaatp-tour hoon the suet will 
have abtorbed nearly all the perfnme Then qnlcklp 


ones Repeat this operation tor several days or even 
for a week, eo aa to aecnre a strong supply of odors 
When enough petals have been robbed of their odor, 
rem'ive the top plate and cut the suet Into small 
pieces, and drop them Into a wide-mouthed bottle or 
glass Jar containing alcohol The transference shonld 
be made as quickly ae poesihle, and with leaat expo¬ 
sure to the sir Then close the bottle or Jar, and seal 
with paraffin to make air tight Aa the met absorbed 
the fragrance of the petals, so will the alcohol rob the 
■net of Iti concentrated extract Rvery day tbe bot¬ 
tle should be shaken a little, and In a fortnight the 
alcohol ahould be poured off through a ttraluer Into 
bottles and corked 

Besides making the liquid perfumce, one should con¬ 
sider sachet powden and perfumed pastes These 
have their uoe to every household A rnee paste Is 
made by steeping roeo leaves In water, and pounding 
with a mortar nntll reduced to a phits This maerm- 
tlon should bo thorough, and can be done with an ordi¬ 
nary rolling pin Now add a drop or two of yonr 
home-mado attar of rose, and permit the paste to dry 
in an al^tlght receptacle The paste will grow quite 
hard, and can then be cut into any ahape desired A 
piece placed In a drawer will scent the place for a 
long time It the pieces not In nso are kept alr-tlght 
they will retain fragrance Indefinitely, and will always 
be ready for Instant uee Laid In linen and clothee 
preeaea, they add that subtle fragranco to the fabrics 
wbteh so many Uko 

Sachet powders are as numerous and as varied In 
fragranee aa colognes One may compound them out 
of flower petals, spices, and parfnmee to suit individ¬ 
ual preferences The art of making sachets Is very 
simple and Inexpensive If we add to these attara and 
essential oils aueb simple artIciM purehaeable at any 
drug store, as Iris root, muak, and cochineal (tho last 
for coloring only) and emh aplcea is elevss, einns 
mon, and ginger, we have all the mateiiale that a 
■mall laboratory requires for making a doxen kinds 
of popular J^hele. Istrendor seeds raised and cured 
at home mXe a asefaet suitable for thoae wbo Ilks 
this odor Another Is manufacturod by mixing Iris 
root and ground cloves with a little musk and attar 
of roeea, the whole mot«t<med with a Uttle alcobol, and 
then rolled and kneaded Into a paste, which In time 
grows quite stiff A few pieces of this distributed 
around In tho clothce prose will add a delicious odor 
to garments. For gifts, appropriate bottlee end rlb- 
boni or boxes may be purchased cheaply at the storeo, 
or ellk and damask ran bo obtained for concealing 
sachet or perfumed pastca, and pin cushions may be 
made and scented indefinitely by Inclosing a good 
piece of the perfumed pesio In tbe center 


Those who have bad tbe good fortune to travd 
through a virgin tropical forest could hardly fall to 
have been impressed by the destb-llke stillness which 
pervndes sti nature between the heurt of 1 and 4 
P H This la the thermal noon of them regions, 
when all life, weary with tho battle with tbe twrlblo 
heat, seeks repose in a muchmeeded siesta No sound 
is heard save perhaps the alight rustling of a leaf, 
or tho plaintive grunt of a tardogradns as he aaawsra 
the can of his mate, or reaches out for a new eaueho 
leaf with which to satlsfir a never«ndlng appattte 



vsiwuoB or IM g 


■ttrihutad it to tU0t RttMM of air, ttUlPiht )th tm' 
psratnrs aad dsamr tpsaa t' 
phora, drlttlag ia h 


rbUowlof la the diMsrIiitlea of a almida 
which, it thoroughly naderatood ta aU^lta heariaSv ‘ 
win onabla oae to stplate aeme of tho laeat afiipj: 
ently complex pheamaeiia ta aatura. Bverytbiafe B' 
Its owa period of vibration, that is. thh rat* at w)& 
It naturally swinga, or vtbrmtso-«ot only a tan» ^ 
fork, but a column of dir, and even a hans*, a t^’' 
or a ship Other things being equal, th« longer tW 


and gives a Uglier note. Now take a fork glviat tfca 
note 0, which U doe U> Sit vlbraUwa per sseoad, eoi 
erglia It by bowing or by striking it with a hamiaar, 
and hold the fork before tbe mouth of a bOtUa, lay 
< Inches deep and 2 Inehee In diameter. Inataatty ya« 
hear an increase in the Intanelty vi tbe sonnd, bm 
canse tbe column of air Inoloaad by such a bottle wlft 
vflirate tbe seme number ot Umee per eecend as tb* 
fork. New bold a secood similar bottls bettfssa the 
prong! ot the fork, ae In the aoeompenying photo¬ 



graph, and the sound Is prsctically sxUnguMhed, bm* 
cause tbe crests of tbe waves entsiing on# bottls ooln- 
elds with the troughs ot tboao onterlng the other 
Under these clroumstsncae there Is always lmtrte^ 
once, or silence Now Introdnce a piece of cardboard 
between the mouth of tbe bottle and tbe vibrating 
prong, the eoddltlons of Interferonee are destroyed, 
and toudneaa Is restored. Bnt an ear cloud is quite 
■s effective ae a piece ot oardboard Placa a burning 
match or a hot poker beneath the month ot either 
one of tbe bottles, and aa the thin layer of warm air 
reacbee tbe opening it acU aa a curtain, raflecU the 
sound waves, and instanUy tbe loudness ot tbe fork 
te netored Thus is demonstrsted a sIgnUloaot and 
wonderful fact, tbe power ot a thin layer of air to 
reflect sottud quite aa eSeptIvely as a board. Now, 
wbat are tbe physical conditions obtaining during tbs 
day between tbe ears of the cUIimm ot WashlngtsB 
and the bridge over the Fotemae RlverT The San hr 
shining, tbe atmeepbera U stlU, a hot ■iratoa of air 
rises from a metal root, another slightly cooler from 
a grass plou another of a dtflersnt temperatara froat 
a concrete etreet, eto. Many strata of dtttaretf tem¬ 
peratures interrene Iwtwsen ^ ear aad the brMca 
Aa we have Jatt obaemd tha affeeti ot oaa atratbti. 
w* can readily rwUlm th|4 eakatal woald AOssemdU 


man traveler, who was camping twelve 
the falle of the Orinoco River, 
that no sound from this smirce reaehod his Sfliv *kil* 
eight boura later, during tbs night whsa (h* woods 
wen rendered ■ perfect pandemonlnffi by t>i S^nlOks 
ot panther, jaguar, and monkey, the so^ Of falling 
. waters broke with aitoaUUag elaaraow UpOR Us «r. 
What le the expianeUon of this pbenMawonT Aad 
why, for example, do tho citlxoaa of TTOMitliiTmi boar 
■o dlatlnctly, at night the heavy traiaa^Akey pasa 
over the I\itomao railroad Inidgo, whlta darta^ h cUm, 
snniUny day they listen In vain for thsi of tho 
moving oarsT Tho vtry aaforat m^UMMOn UiU tho 
aobo ol tho day tiaflte maska fba aoaad of the ears 
t, as tho « 9 srlaaeAeiHiadWdt pravea. 


the ear with asteUshlag OtearaOM. ' ' 

Bearing Us atlad tbaao facta, maa^ ’ 

oxpUeabto |^M&e<MlM’i«ea«te,i^^^;^,^^it0ad4l|^‘';> 

'.- S: 

Tho nso of towiim ibUik 4 dOMidtUi^^ 
of shRai ^mainkfi)^'■ “ . 

Nooat 

diaionter doRd'-lir t 
ebabimiKdNMf,Jl"- 
aratadftjalM 


Some light la throws am ttlli ia rhf« li| »; i|y 

■■V. M ‘S'. ' ‘ 
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:: American Homes and Gardens 

if FOR JUNE 


A Country House, AutomobUe, Garage 
^ and Motor Boat 

COMPLETE, FOR $2,000 

Minn IN the June Mue o{ Ammrican Hwnu and Cardmna there wl appear, 
* fron the pen of the welUkiiewn author on Furniture, Houie Fumnhuig and 
Kxn Deeantaam Mw Eadier Seitleton, an aiticJe on " How it ■ Poaahle to Obtain a 

woM Smal CoiBtry Howe or Baii8aiow,”aho • Garage of the Knock-down Type, and 

w ao ■ Boat Houm. for the n dieuloudy wiaH lun el |2,000. That ■ not al The 

„ ^ article, which « fuly luMialecI, diowa how the hooM nay be completely fur- 

Mjgji nnhed. wgfa the cort ol each achde. Woidd m befieve that the amount named 

HoS above mdudea the entrc cert fli fumahaig) ^ g ako ncludei the coil u( an 

airtomobie and of a mote boatl Thii ii no lavy Ule. The article ipeoliei 
,P, the cort of the bowe, the gaiage and the boat home, the coat o( the aulamobile 

wum ^ ^ aiticie of fummne, and each 

n Ml pMoe ■ IwlfWad, to that the reader can judge for hanadf whether the objeda 
SliS deacribed ap^ to hit paiticaiar taale. 

No fa^ pla nnai g for an mg p e uai ve awonier oulaig ahotild fail to tend for 
»;jM the Btereataig wue. No aitiele haa ever been p u bfiibed which prondei for to 
MW BMch a to SAe expenae. It deab wtfh facta ana figuiea, and no one ■ fitted to 
MQGt veak on dui ivhiect wrth neater authority than dna expert. 

Thit Mue contamaa latgemanber of other artidet on rfavera lubjacti, aH of 
KM* irtenrt to the practical man or wenan who n i nt eierted m coiaiiiy life n w 

The JoM MMie of Amoriean Hamm and Cardant aent to any 
■*•**> addtota 1^ 2Sc. S iJb a tf iie now for the year and raceme the ihaleen ntuet fron 
|2>ua Jbw t, 1910, to July I, 1911, for the fuB au ba cr iptio u pnoe of .one year, $3 
■jaa Addreat MUNN & COMPANY, Inc., 

K« 361 Broadway, New York, N Y 


Bun ariving wnoeia hi incnee in diameti 
tbo tbiHjretIca maximum trartivn powi 
working compound rnlrulated by t 
I company a formula la lO'iOOO pounda 
I Aa this formula which la aiipltral 


ihia company, la baaed on the reaulta nb 
lalned from a large number of Indbatui 
lara, taken under varlona aervlce lundl 
tlona. It la found that the tractive poaei 
thua calculated repreannta very accu 
rately Ihu actual power that the loconio 
tl\H can develop at a plalon apeed of not 
over 2‘i0 feel per minute 

With the company a ayatem of com 
Imuiidlng the normal maximum Iraclitc 
power working compound, ran be In 
(reaacd uboiit 20 |Kr cent by chaiigliip 


(Continurd from iHigf ) 

I' rompreaiied air which would then bo fur 
llnlahed by chamber B to receiver D It 
11 la well underatood 4hat the high velocity 
produced by air under presaure la far 
more efllclent In atomtclng Ilqulda than 
the comparatively low velocity produced 
by suction Thia type of engine ahould 
produce twice the power of a four-cycle 
engine of the aame alao and ipaed, and 
we are Informed that teata now being 
made abow thIa to be the c»ae 
Another engine uaing a differential pla 
ton blit In an entirely dlfferenl way la 
the Hboiit Motor This engine com 
pr ea a ea air only In tbe rrunk coae tin 
like the otbera here dcecrlbed It does 
not admit this air through a port oiimed 
(OcmciiecM on paae LW ) 
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WHm t* AM la Oua •# Mm. 

(OMielMded from pto» HI ) 
4hr«d«iiiS tlM part thloklp with flour—It j 
tho U not brokon—and not dlatnrb- 
^ It tor aome time. 

t Anp Totatablt oil—auob ai lalad, I 
fwaat, or Hnaoad—may bo uiod with ad>| 
tintaflo, a rag being aoaked with it and 
^Md to cover the wound. A very good 
application la made by mliing equal 
ifcrta ot It n aeed oil and lime water, lorm* 
Ug ‘‘carron oiL” 

; FloaUy, it cannot be too atrongly im- 
arMeed that all clotblng eoverlua a bum 
■mat be removed with the ntmoat care. 
Kaver try to withdraw the Injured limb, 
but cut the clotblng awey—In email j 
piecea, it neeeaaary—ao that the injured 
anrface may not be more damaged 
Never hold a bum in tront of the Are, 
according to the popular practice, tblaj 
only iDcreaaea the injury Have your oil 
or other appllcatton ready tor immediate I 


removed_^ ^ ^_ 

runteaelU’a Theory of ConMia. 

The Idea of comparing conietu to grea 
glaaa lenaea, which concentrate the eon 
raja Into lumlnuua couea whhh appen 
ae the cumrta' tails, la ao natural that 
lie origin raiiuot be traced It wai 
■ aled by the pblliiouphar Scneia, 
the iiuuiiienicineut of tbe Cbrlalla 
but It baa been abandoued in i 
auce with the eiample of Krpier, who] 
after flrat erabnclug tbia doctrine witb 
enthuaUuun, renounced It on diecovurlug 
that n large comet, which he bad 
eton to ohoerve, poaanassd a curved UIL 
Tbe Impoeelblllty of eaplslnlug thia pbe- 

knowo that II 
lime m intoralng luierplanetary apatf 
canaed Kapler to abaodou tbe Idea. Tbe 
lelebrated Kontenelle. regardleaa u( tble 
objection, took up and expounded the 
lenllculnr theory ot oometa In an 
mlrabie manner in hia ‘Vlurmllty 
Worlds." The coming of Halleys i 
wveral other comets baa eauaed Wiltrid 
de Koovlclla to recall tbe sUentlon ot the 
Krench Academy to yonlenelle'e theory 
and tbe argumenla which 
brought forward In Ita favor At pres¬ 
ent. on the coast of every civilised coon 
try, phenomena similar to those to 
which Fonteoelle attributed Uie turma 
tlon of the tails of eomets. are produced 
by tbe lanterns of lighthouses. The 
which la aiiepeuded Id the atmuaphere Is 
iJIumlnated by the beam of light os 
irontenello supposed the coamlral dust to 
be lUumlnaled by tbe concentrated beam 
of aunllght behind the lenticular comet 
Qe F>mvlella shows that this theory en 
plaint the Individual peculiarities of 
oometa. and la confirmed by obaervailona 
made recently at the Paris and Greem 
wicb obaervatorlea For example, s dl | 
vlahm of tbe tall 4a explained by aaonm- 
Ing that the cloud of ccsmlcal dual uj 
not contlnuoni, but Intermittent, and the { 
oceaalonal sudden appearance of bright i 
point! tndicatea the existence of a iv-j 
Uectlng body of oonslderablc alM, In a 
word, all the variations which arg ob-j 
wrved in mctoorlo sbowen might on this 
tlieonr ha expsetod to occur in the tails 
of eemetg. The evidence of the spectro. 
ttopf Utd the freaks of Morehouse's and 
Hidtey’a eomeU aro avlntt this lenticular | 
theory 


gga by floods in the United flUUs at 
ft I# too early, perhapA to 
AMerta^ to imveirt or to dImlnllA this 
itakwiM ftaa, hot Ha Torjr magnltods in. 
Mtad A aerioof study of niMag ot prerao- 

. ftoo. Mil th» ifloAht fltWdrtttiMOt rrMtca 
, .MgyJagdto'pfactiealwirktfcM wiaaerre; 

; dtpoHoA J 

^ n ’* 
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HALLEY AND HIS COMET 


1h* yM> ttld b dntoei !• W m> ef il 


bcleuUfle Ameiican No lu, Vol XlVllI t__ 

Trataa. An article m which the iiiveatiKatiwua oft C Trowhridjrr of Coliinihia 
ITniveralty are dwicrihed shnwmgtbat the o/ier.glow privlurttl froiii a viiruuiii 
tube reaemhies closely the effect predeeni iii the sky be the pasasKC of meteor* 
Scientific Anicneun No b Vol XCIX Tho Mystery ot Cnmcta. An article m 
which tbe fannme comets of the last century are eouiurncted and deacrilieil and 


Scientitic AmeTimn Supplement No. 1728 Aaclnit awd Popular Idaaa About 
CailNia, Queer anperatiHoiis abunt the alraogeei of licaveiily bodiei* 

Scieoufic American No. 7, Voi Cl Malioy’a CoumI An iDlrrcsting artirli. lie 
Ur Aleuuilrr W Kobeita. in which tlie general history of Ualley’s famous 
comet ia akctrlied with onmmenta on Its past appearai\re* 

Srieallfic American Sniiplemeiit No 1705, Tho Noxt Appa^ltloa(IFIOlof Halley's 
Comet. An Impo^iit article l»y H C Wllaon, wii'i a map giviDg the position 
of tile comet relatively U> tbe aridta of tbe planets frOiii September 11 <irih, to 
July ij, iqia 

Sricutific American Supplement No ifru. Haltey’a Comot. An arliile bt I W 
Henkel. F K A S , whhb tells how Halley came to discover the comet wluili 
bears Ins usme. and bow nwlheiiiaticians bavr plotleil its (vbit 

Scientific Aincrirmi Supplement No 1770 Edmund Hallay. i biogntpliy bv J 
E. (lore, M R I A , lif the man wbo disjiellcd cuiutary superstitions snd p<ipu 
lai ixrd (be law of gravitation 

Scienlllir Amencaii Sii|iji1emciit No 177J. Ugbt Proaauro and Camata’ Tails 
An esplaiutlon of the vagaries of a comet’a tail, by Artbur Staiili-y Btlding- 
tou, P R A S 

ScieutlGc Aiiiencan Suppleuiciit Noa 1788 and I7*h). HoUey’a Comet. Rv George 
P Chamhers F R A 8 The moat (Iiorongh article wbirb has thus far apia-arcil 
on Halley and Halley ■ comet 

Srleutific Auericaa No 13, Volume ClI COBdauaud FacU About llalloy’a 
CwMt. By H W. Gri|U(s A few facts preaenteil 111 condensed form for 
(boM who wish to follow tile roumc of Halley s comet In the beavenr Maps 
abowing tbe apparent path of Halley's coiiiet tlirouKh the heavens and the 
(vlatiou of the orbits of liallev's cornel and (lie planets 

Sdsntific American No 16, Volume CII Hallay’s Comet at Ka Brlghtaat lly 
Ftofesaor Henry Noma Rnasrli A simply worded astroDoudea] artiile telling 
bow Halley's comet was discovered on lU iiresent return wheu it will uppear at 
its brlghtort, where to look for it, what it is composed of, etc 

Scientific American No iS, Volume (.11 How to Make a Modal of the OrMt of 
HgHoy'g Comot, Showlag Ka Relative Poattlon to the Earth'a OrMt. t)c- 
signsd ^ James K. Lynch B\ means of this model many of the phenomena 
of Halley's comet can bn explained 

Scisutlfic Amarlcan Supplement No 177s Photographing Cometa. Bi E K 
Barnard, of Yerkes Observatory A practical article on how to photograph 
Halley's comet 

Scientific American Sapplament No. 1778. Halley’g Comot. An article In which 
the snggeoted obaervatloM propoMd by tbe Astronomical and Physical .Socleti 
of America ore given, an for as photography and apactroscopic obaervatlona ari. 

It No 178s Halloy'a Comotary 5tndlaa. Halley's 
gationt on orbits. 

Sdeutlflc Amoriesn Sapplament No 1783. HaHoy's Comot u Soaa from the 
EniCh. A table prepared by the distiagaiahed Greenwich astronomer, P II 

CnwaU, Mvlng the ecliptic co-ordinates of Halley's comet -’ 
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Scianlifle Amarlcan Na to, Vol CH -- --- -- _ - 

An axamlnation of post comet acaras and tbe general possibility of collision of 
A con^ witli tbB CBrtbv 
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T IIK aitlon at ronRri'gg In iiagglnK a bill mok 
ina H ]iri lliiiliiary Bpiimiirlatlnii fnr thn work 
of rolling I Ilf wrrik of the Maine" Ip, for 


ington to IIk ImmIIoh of 
lorrlid doKii In the r 
1 alnod tnlnmhed for I 


• erlain un<oinfortnble aapuit of negimt, and Ilia na 
linn o»ea It to the memory of tha daad, lo tlia aanal 
lillitiPM of their aurviving relatival, and laatly to Iti 
own dignity and Klf n'lpmt, to raeover what may bo 
lift of tha mortal imrt of tbaie brave aeamon, and 
glte Hum ikianl Intamieot >iltli propir mlllury 
honorp 

Seiond only In Inipoitanro lo the above lonaldara 
tlnnp are thopa whlih niriK-t the acnalbllltlPi, and par 
tlenlarly the lenio of honor, of a Kiirnpean power 
with whom wo are at pnwnl and ho)ie evir lo be, on 
teniMi nf friendly underitandlng for It li a fact that 
the Hpanlah Koveriiininl fill very keenly the Impllia 
linn that the dealnntlon of the "Maine' waa brought 
about by Hiiinlah ngiiiiy—an Imiilloatlnn whlih, 
though not expri-aied, ytl neiouarlly followed from 
the lliiding nf oiir S'aval Hoard of Inquiry, whlih rnu- 
eluded that the Maine wap deatroyed not from with¬ 
in, but from elthoiil In the opinion of the Court,' 


were In iiny way mnierned in the (llaaiter, allrlbutlng 
tha axpliwlnii In tha hatred of fanatlea It la doubt 
ful If thip opinion was aliared, or Ip even yet held, 
hy the majority of people In the I nited fltulep 
Thi refore the railing of the "Maine will I>e well 
worth all the trniihle and loat It will enlall. If the 
thorough phvHlral examlnallon of the wreek whieh 
can Ihvn t>e made, bringa to light dear evidenee that 
the exphiplon wan dvin In liilernal lavigea, that In to 
pay, to the pjionlaneoiip and therefore arddental com 
huptlon of the exploalvia lonUlned In the forward 
magoilneg Thla latter waa the explanation offered 
hy the Siianlph Naval Hoard whidi examined Ihi 
vvr>-<k nt the lime of the dlaaater, and It |p algnllliant 
that II reidvi d cndriiee not only among naval exporta 
ahrond, and oppoi Inlly thow> of Knglaiid, whose atll 
tude wap iiinrkedlv friendly at the time but also 
among not a amall poreentage of the offliera of our 

It would be a “coupummatlon devoutly to be 
wished if the ralping of the wreck should afford am 
pie evidence or oven a strong preauiuptlou, that the 
' Maine' was wr<>cked by simntaneous explosion In tho 
mogailnes Siuh a eondiislon would mat no discredit 
whatever upon tho offlcrri and men who had rharge of 
the "Maine" on that fatal night, for It Ip well under- 
ntood and has Wn proved by arcldonta such at that 
which ooiurred on tht Frenih battleshln ‘‘Jena that 
under the conrillinna In which powder was stored at 
that period and for aome veam later It was possible 
for npontaneoiia eomlnmtlnn tn have taken place In 
spite Of that strict ohsarvance of reguUtlons, which 
the evidenee bofore the Board showed tn have been 
toUowed 01) the "Maine 

Mow> If <hla occurred, the tearing asunder of the 
ggwtectlve deck and the blowing ont of the aMea of 


SdMitifie AttlirIcaA 

the veoael, accompanied by the Isatont Doodlng of the 
portion of the ahlp forward ot the MpteOlon, woiUd 
have cansed the weight ol the ram bow, the Mtehora 
end anchor ehalno, to bend the forward portion down¬ 
ward until the ram waa hanging vertically beknr the 
ship, held thereto only by the floor and keel plaUa. 
Then, aa the main portion of the ihlp fllled and lank, 
the bottom ot the ship would naturally be folded down 
vertlially against Itself, leaving the keel and the dou 
ble bottom In that peculiar. Inverted V poalHon, which 
give! It the appearance ot having been blown up by 
some powerful force acting from below 
When the cofferdam has been built-entirely around 
the wrack and the watc-r pumped out. It will be poaal- 
ble, in all probability, by a careful examlk.'ation of the 
wrecked atructuro, to determine how far thla theory la 
rorrocL If It be proved there will he rauo* for gen 
cral congratulation With that awful tragedy trans¬ 
ferred tn the category of unpreventable accidents, a 
proud nation with whom we are In friendly relation¬ 
ship will be vindicated from a rharge which even to¬ 
day Is a source of resentment that la none tne lex 
n-al because It U itticxpreased 

MITITAL or TEg MTAIT lEOtgg. 

I N the Introductory article of a aeries dealing with 
the rotary engine whieh was published In the 
lear 18K7 In the Uipmeuivt (VoI xllli. Noa 
1109, 1110 nil), we said "The consUnt failure 
that has attended I ha afforta to produce a successful 
lolary engine, and the tact that the direct aciing 
I rank and rod, reciprocating engine has retained full 
possession nf the field, have led many people to sup 
pose that the rotary engine Invontor is aa visionary 
a dreamer os the would bo Inventor of perpetual mo¬ 
tion Aa a matter of fact, however, many of the ob¬ 
jects aimed at In the flrut device arc os legitimate 
and useful as those ot the latter are alwurd and Im- 
potalbla. While the auppoaed advantages of a rotary 
engine as outlined below, have proved very attract 
tive tn the Inventor, the results of careful compara 
tive tests have ihown that except in the case of ro 
lary Impact engines or steam turhlnea, the rotary on 
glne does not compare In efllclency with the ordinary 
reciprocating type Now It would certainly 

•eem that with such thHirellcat and practical mechani¬ 
cal feainrea in Its favor, the rotary engine would 
prove a formidable rival to tJie standard type But 
this it has never done, and for the very practical rea¬ 
son that owing lo Its itccnllarltles of construction. It 
Is diflicult to secure an economical regulation of the 
steam supply, and It la Impossible to keep the Joints 
steam tight and prevent irregular wear of tUci parts 
Tlie wear of tho piston Is always graaiest at the c Ir- 
(iimfcrcnce of the cylinder, detrcaalng toward the can 
tar, and this structural defai t lias thus far baffled the 
efforts of the mechanic The imcklng devices that 
bear against-ibe rlrcniufcrtncc of the cylinder, llko 
the piston of a vertical direct-acting engine 

show an equal wear throngliout but no amount of 




tight Anothc. 

cully la exiH-rlenced with the valve gear, which In the 
great majority of rotary engines la of tho recipro¬ 
cating type KecipriHatlona which would Involve no 
eerlouB wear at a moderate eiiecd becoroc aerlous at 
the cnorraoua speed of the rotary engine, and produce 
raiild wear of the parts" 

Such waa the altuallon In the rotary engine Held 
abciut a doxen years ago The dlfflcultiea wore of a 
pure!} met bank at kind, (or the theoretical advau- 
tagen of the type were highly attractive and never dis¬ 
puted »e remember asking the late George M Hop 
kins, a nicH’lianlcal engineer of exceptional ccinstrurt- 
Ive ablltly. who had devoted a large amount of effort 
to the problem what he tliongbt were the prospects 
for the production of a aucccwaful motor of this type 
Ite expressed the opinion that the large sticam iMk- 
ngo, due to the Impneniblllty of making snccesatul 
frictional Joints coupled with the heavy frlrtlonal 
losses, to say nothing of the rapid weurtag ont ot the 
rec Iproraling valve niovennents had convlured him 
thiit 110 successful rotary could be built 
As the matter then stood. It was evident that A ro¬ 
tary engine, to be succ^esaful roust be abucrintely rotAfy 
In All Its parts and free from any recIprocAtluE more- 
meats whatsoever, that tbo rabbinf aurfaoof mift ba 
reduced to a minimum. If not altoyetber oHminatod. 
that steam leakage must bo greutly rudneofl; Aiifl that 
some mechanical means must be found fbr eDmtuat 
log the uneven wear on the main beartugg doe to tha 
eccentric application of the loud lir the tBtcrvMilng 
vtAro, In spite of appareutly inauperaWe difficulties, 
larentors have struggled with the pnobleUc with that 
Indomitable perseverunce which Is so fSOQueoHy char 
Acterlatic of their work, with the raoutt (hat at ISsf a 
rotary engine of twenty bora*i)owor has bees darel- 
oped, which has shown Ita tbUlty bk portora sHidy 
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hMrtbih Ftthohd miiok wfimm u 
amoimhoavlsnyd# hard lo tha^ w sbd t og l iy 
engliM, reomrtli tsmdd a| Rthrsns 
the snhjoct o^ Aa llliisirsttd artlele «■ snirfttrjfw 
It will be racegnisodt tm a Andy of the dtaMMkdM 
deserlptlon. that Succesa has bowl acUarad by 
Ing those Tory eoDdltkms ot a moohanmal 
which tho exparimonUl work of the goat h ugM d 
years had ahowa to be essential In a rotary 
The team at Btovena loAltute and A the eontiaotMrd 
plant apeak tor themselrea. It remalna fOt the fMtth 
to detormine bow fSr tbo rotary wtU tueceod la $a 
new field of higb-pretenra, auperbeated aUtat, 
which, theoretically. It would oeem to bo tdmirmr 
adapted 4 

TEl OOTBUXBBT AEB TSB lE T M T M L | 

T he Committee on Patents has under consIdM- 
tion a bill Introduced by Mr Currlor, m 
purpose ot which la to enlarge the JurlsK 
tlon of the Conrt of Claims so that the CotK 
may enteruin nulla agalnat the United Btntee for tk 
Infrlngimant or unauthorised use of a patented Ibv^ 
tlon In certain cases, and award reasonable compenid- 
tlon to the patentee 

The measure Is necneaary, when It Is conaldered thoA 
under the Bngilab common law, which prevalla In *Me 
country aa well u In Rnglsnd, n aoveralgn powar 
cannot be sued without Ita own consent The Unllad 
Rtates has eatabllihed a regular tribunal, and chartad 
It with thp duly of adjnstlng claims agalnA the gor- 
emment hut the scope of Ita duties does not lorinde 
the adjudication of an Inventor's rights when hla in¬ 
vention has been appropriated by hla government 
When the government Isinaa a patent (f. doei not 
grant a favor to tho lavoDtor, but It "aeontea him a 
right," In the language ot the Court In IT B. vs. Palmer 
nSfi li B 271), and thla securing of a right by no 
poeaible Implication rarrtes with It tho oppoalte powor 
ot destroying the right In whole or In part by appro¬ 
priating It to tho pnrpoaea ot government without com¬ 
plying with that other rondltion of the Conitltntlon, 
ihe mahing of "Just compeniation " 

Fur all that many Inventors have spent years of 
iliair lives and practlrally banhrnpted themselves to. 
developing Inventions primarily of nse to the govern¬ 
ment only tn find In thn end that Iheir property has 
haen practically confiscated that they have no legal 
means of redress, and that the gevemmcntal depart 
menta will not recognise the declalons of the conns 
No doubt the government has the right to nppropri 
ale an Invention nevewary for the preservation of tho 
nallonnl defense yet appropriation having bean made. 
It would saani that some compensation should be paid 
Despite thn derisions Of the Huprenin Court, despite 
the fifth amendment to the Constitution, which pro¬ 
vides that no iirivate proimrty shall he taken for pub¬ 
lic use without compeniation (he government again 
and again at-lstm private property, In the form of 
Ithout roDipcnsBlIon I'be Court of 
no Jurladictlon to award compeuM- 
mrorntal iim ot a patent, except whan 
r a rontrrn L To extend the jurlsdle- 
lay entertain suits and 


cumpensatlOD 

where the use ot the Invention hy the United States 
government la unantborlied, la the purpose ot Mr 
Currler’a bill 

A almllar measure was Inlrcsluced by ConaTeasmaii 
Daliell In the rioting days of the last C-ongreaa Tha 
meainre passed both tbo House and the Senate but 
It was uot signed by the President Mr Currier’s bill 
Is practically the same aa Mr Dalxell's with the ex¬ 
ception that certain patmta taken out by govemmeht 
offleers or employcas, which are good ogalntt all tho 
world, are not good against the government Thla la 
as It should be; for when a government olBocr la as- 
lignrd to thn task of devising tn tmfilement. and the 
government bears the expense Inrldantnl to the Invon- 
tloD, end the offledr continues to drew hla salary lb 
the mMntlme, H is evident that the government la the 
loiplied owner or at least Iloenaoe ot tho taTOBtlen, 

The experimental Tebearchea Into the effedt of eloe- 
trinity upon fog oemndneed by Sir Oliver Lodttr tn 
I.lverpool, and o«nt(iinea by him In Blmdiigham. bafo 
been temporartir auapaaded The reason for thla, tin 
Eleotrlral Bnginoer tUtea. la nA any kmdtfldatldfe of 
Sir OllvePa vtawa op tha anbleet, or any cofiaatloil «t 
Ms Intereat It Ifi limply that tho spot abtoeted ftr 
the experlmenta lb the nelghborbood of the M nt* 
veralty buUdInga U Mampa StnM hag fplM ta fA^ 
nish the corpMt vAs In the ahapa to B la pomio - 

There ta a proposal to oeitdnct A itoinab ogpariauiai. 
onder Btr OUtor Ledga’g dtfMtiPB'aa# m a mm* 
tonalve ecalo Ih Londoa, tnnowIiAla la tbo ketshhiKf 
hood of HungorterABrUta, wbaM tt to bopad. 
■aaortment of fhgg giiay ba tootp Mten 4*«<toM«i^^ 4 -, 
sum ot abobt SfijM, ia Eftoh to 

enaMe tbto togtalWIto^tE^ 
not etaar kiPF th* to Ip 
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^ rtl.Jto 4MM** tk t)M ^tnufdn Uut • a«« rword 
[ m iftaR ifaktDi liw baw aoeMpUahad on 

' aw VeodM otplww of tlM NOV Tork eltr CnuklH 
' MqlMd^ Wliero « otULft II bet I Inekw In dlnmator 
Wm nunk in foot in tUrty-ono dnyo. Tbe irork wm 
^ fOM in knr« Hndaon Rlvor ohale 

In a Mont gotonunont toot oter the neaonrod 
’ BtU opniw off BookUnd, the now battleohip "Mlcbl- 
■U" eoTorad tho bntoat mllo oat of tvonty aacceorire 
’’rnna at a apoed of IIM knoto, which esoeeda by 
^Dioro than half a knot the taateat mile made at the 
WUdera’ aecaptanoe atandardliatlon trial. 

2^ flnt oC three oonorote bargee which will be uoed 
4 tho hydmnllo operation U the Panama Canal woa 
mntly launebed. It drawn whan complete with 
tlwdtlng pump, motw, and equipment, three feet nine 
ilohea Onaquartar-lneh No If wire meah ban tMon 
Wmi In tba wall oonetructlon The behavior of tbeoe 
jargoo will be watched with great Intereat 
^ The latontoto Commerce Commleolon hao recently 
fnled that, hereafter, on aaraiial rallwaya In the North- 
weat, the upper bertha In Fnllmnn oieeplng com are 
to coot leoa than the lower bertha The Commleolan 
atataa that, in the paet eleven yeara, the Pullman com 
pony baa doubled Ita capltallutlon and dividenda 
without the InveoUnent of any new capital 

The lateot report of work on the New Tork State 
^ barge canal ahowa that thta great underUklng lo 
being pnihed through with dlopatch At tbe preaont 
tune, 383.6 mllaa of the total work la under contract, 
additional plane have been completed for 48 2 mllea, 
and tba plana for another 26 4 mllea are over acventy- 
Hn per cant completed, leaving 6 4 mllea, tho plana of 
which are In progreaa 

With a view to determining whether or not the new 
type of ahelln will be dederted when etrlklng at an 
angle, or whether they will bite into the plate, oeveral 
Of the new noft noaed naval ahella were fired from a 
lH-tnob gun at tba old ram “Katahdln.' which woe 
etrleken from the navy Hat, and conBfgne<l to the 
ocrap heap In July of loat year The hull woa pro- 
teoted by tba lateet 12-lncb armor plate. In eectlona 
arranged on tbe veaael at vorloua anglea 

An eyeliar mode by tba American Vanadium Com 
pany waa recently teated to deatructlon by the Amerl 
can Qrldge Company The teat bare, which were of 
vanadium nickel ateel, meaaured 14 incbea by 2 locbea 
by as feet. Tbe reaulta ahowed on alaatlc limit of 
80,846 pounda, and a tenalle atrength of 29,890 ponnda 
par aquare Inch, with an elongation of 32 B per cent 
In 12 Ineheo, and a reduction la area at fracture of 
S2A per cent Part of the bar woe bent cold under a 
14,000-ton preeo, and flattened upon Itaelf without aign 
of traoture Should tbe matter of price not prove an 
obetacle, thia will be an Ideal material for the eyebara 
of long-apan brldgea. 

BBefeaoy teeta are conducted by ofllclala of the 
Pennoylvanla Railroad, who, at unuaual timea and 
plaoee, eat elgnala of caution or danger, dleplay fueeee, 
or place torpedoeo on the track, with a view to keeping 
aU employeea conatantly on the alert for algnela 
During tbe teata for 190V, the following recorda were 
mode by tba men Dlock algnul rulca, 47,384, of which 
99 6 per cent ahowed perfect obeervance on tbe part 
of the employeea, 45,887 teata of rules governing flag 
men, use of fusees, torpedoes, and other signals, 99 6 
per eent perfect Altogether, come 300,000 efliclency 
teata ahowed a practically perfect record lor tbe 
employees. 

Aettag la ocoordanoe with tbe Spooner not of June 
Utb. 1002, Which lUtM that “the Prealdent shall cause 
to be constmoted auch safe and commodious harbors 
at the termini of tbe Panama Canal, and make such 
prdvlsloiia for their defense, as may be nsceaaary tor 
the safety and proteotlon of said canals and harbors," 
President Taft has asked tor an appropriation of 84.- 
000,000 for tbe commenoement of aultable torUBca 
tlona. Be Indorsee the report of a apeolal board of 
edioarg of the army and navy, which prettdee, we on- 
defataBd, fpr an odeqnate datense by batterlos monno 
IPi the new 14-lneh gnn the toUl cost of the com- 
plftad tortlflcaUoiw will be about I1E.000.000 

A asost eosqaeadable moOemant In the aathraolM 
ngloa of northaonten Pannaylraala la tha lntPO0B» 
,9101 of mlna aohooha In formar daya, tha Stagliah- 
oahklng and feutonto faoaa, oklUed In mlnfag, pro- 
. daostbntad In Uiia dMrteti bnt to^ay voric Ig dona 
by a toagg of Jbw^Mam whoag tradltlong and. expgrt- 
aAob Jhaye notbtng to do erith Brinan. Savatal of tna 
. A^sbig e opMb f lO bavo artabUghad Mhob fbr tba 
' tmt* «f hdsployeaA Ooa af tha Siat of wbUOi 
eocabUahed by fhf Pbflad^ldtU A SeaAlng 
coat onA iroh empar Kara, in ate 

ttw Jodmerms; ompioyed is 

THf apum wtoat 


ELCOTKICITY. 

la Ua preaMaatlil addragg before the American Bleo- 
troCbomlenl Society at Pttteburg. Dr Leo H Baeke¬ 
land etatsd that "tba teat hundred yeara, under tbe 
Influence of tha modem engineer end iclentlet, have 
done more for tbe betterment of tbe race than all the 
art, all tha olvlUatng eflorti. all tha eoHmlled literature 
of paat ogiA for which aome reepecubla people want 
na to have auch an anaggerated reverence " 

The thltty-third convention of the National Electric 
Light Aaaoelayon, which met at St LeuU laat week, 
reported a vary preaperoue year. In which 2,200 mem 
bora wera added, bringing the total momberohlp up to 
EA70 The aoaooletlon began In 188S, with a member 
ihlp of only 71 There are 820 operating companlee 
repreaentad In the aaaoclatlon. end tbeas conatltute 90 
per cent of tha oapltaliaatlon of the electric light Indue- 
try In thla country 

A new fotm of mercury-rod Interrupter hee been 
developed, with the object of producing a aharper 
break. It conalata In covering the mercury with a 
quenching liquid Aa the rod la withdrawn from the 
mercury, a bubble of Taper from the quenching liquid 
forma on the end of the rod and tenda to preee tbe 
mercury level anddenly downward at the break, thna 
effecting a more perfect current Interraption, even 
though tha rod may rlae comparatively ilowly from 
the mercury 

Tha Ifew Tork Lagliletuie haa piuwed the bill which 
plaeea telegraph and telephone companlee of the State 
under tbe eupervlelon of the Public Service Commla- 
alon for the eocond dlatrict Tbe bill empewsra the 
Commlialon to inveatlgate and regulate the ratea end 
acrvlce The companlee are required to (lie annual 
reporte, and the Commission may veto any privileges 
under tbe tranchlasa of the companlee which have not 
aa yet been czerclaed Reduced ratee, pasaea, or tranks 
for tbe tranemiialon of messsgee are prohibited 

A novB ventilating ayatem haa recently been de- 
\ eloped, which eonaiatt of a amall electric (an con 
nected to tha window alll In each manner that It may 
be oiierated either to draw In air from the nutalde or 
to eshauat the air from a room It le euggeated that 
the value of thla will be appreciated In a kitchen on 
ironing day, or when any baking la being done, as It 
prevsnts the heat from epraadlng tbroogb the entire 
bonae, besldea making tho kitchen Itaelf more com¬ 
fortable to work in 

la Older to determine the heat generated by con¬ 
crete when hardening, aU thermometera of epeclal con 
etmctlon are to bo imbedded In the concrete walls of 
the Qatun locks of the Panama Canal Elacb thermom¬ 
eter consists of an iron cup In which la a resistance 
coil This la conaeeted by a pair of leadeheatbed 
copper wires to an Indicating inatrument nnd a amall 
■torage battary VarUttoiia In the temy^ture of the 
coll produce variations In the electrical reAstanco. and 
this la Indicated on tbe Instrument, which le calibrated 
to ataow degrees of temperatnre The Instrument 
keepi a eontlnuoua record, which ahould prove of con- 
aldorable eclentifle Interaat and Importance. 

It la a dtfloutt matter to roeoanre tery high ten 
alone of slsctroetatlc or Wlmahurst machlnca, owing 
to the glow dteobarge which is apt to occur above 
40,000 volto. A new method baa been adopted by Prof 
C P Quye and Mr A. Taehemlavikl, which waa re¬ 
cently aubmitted to tbe French Academy of Sciences 
This conalete In Incloalng tba spark gap and tbe elec¬ 
trometer In a aubauntial boa, in which compreeaed 
gai Is Introduced Aocording to tbe Paecben law, tba 
disruptive potential ia approzlmately proportional to 
the gaa proaanre Thua, with a given potential differ 
enee, tbe elaetrodea of the spark gap can be approached 
to each other In prm>ortlon to the Increase of gas 
preesore, end by this iborter gap tbe electrostatic 
effecta are reinforced. Insuring more accurate readlnge. 
Tbis method hee been employed In measuring the ten- 
alen of a Wlmahunt maohlna, wblob ahowed a voltage 
of 80,000 with a prsMure of from 4 to 9 atmospherea In 
the Inclosing bos. 

Last Wo r ember there was a aeiiaa of baavy enow 
atorme in OOnnany, which did eoneidersble damage to 
overhead talaphona and telegraph Ilnea Aa a result, 
a caraful Invastigatlen was made of tba question of 
putting euoh llnaa undsiground, and It was found 
that by uaiag tha Pnpla aystem, underground cables 
oould be ttseO to good advantage on llnae of leea than 
600 mllea In length, with wires not more then three 
mUllfflatere (0118 inch) to dhuneter. Tbe advantagea 
of the nndsrgronsd avstem were found to be as tol- 
lewa- That there would be no intermptlona due to es- 
temal causae, that tbers wou’d be no danger of croae 
talk, that the efBolenoy of the line would always be 
eentant that there would be no interruptions or as 
panoe tor reualru, dae to estemal eaasee, and that 
Mbllf, Joyluf to# cabtsi extra wires could be provided, 
wttefc vunkl pomit of further uspanMon to meet to- 
iMTAMtoBda. tt waa ahm then that telegraph aad 
ooM ka laM to tbe «me ooMig wttb- 
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Mr. Ohailea B. Peek, bounUt of tbe Btote of New 
York, In hli annuel report tutee that the known 
tpecles of edible mnabrooms In New York emounta 
to 200 Five new klnda of edible muehrooma were 
discovered In the lest year 

Dr. Oharlaa Forbes, of tbe Department of Phyalce 
In Columbia Unlvertlty, has Installed In Barnard Col¬ 
lege tba lint permanent apparatus for the Installation 
of the Foucault expeiiment, to ohow the motion of the 
earth Or Forbes set up a temporary apparatus for 
the experiment In SL Panl's Chapel of Columbia Uni¬ 
versity some two years ago, which was described In 
these columns 

Or WUUam Phipps Blaks, a momber of tbe Brat 
Llaas ever graduated frtnn the Bheffleld Bclentlflo 
Bchool of Yale, died recently at Berkeley, Callfomla, 
shortly after be had received tbe degree of LL I) from 
the University of California. Prof Blake waa 84 
yoara old When be graduated from Yale In 1853. be 
became the geologist and mineralogist tor the United 
Statoa Piclflc Railroad expedition Hla numeroug ac¬ 
tivities Included tbe editing of tbe Mining Magaalne, 
geological work for the Japanese govomment, the ex 
ploratlon of a section of AlaakA the teaching of miner¬ 
alogy and geology in tbe College of CallfomlA a geo¬ 
logical examination of Banto Domingo, and the teach 
Ing of geology In the University of Arlsona 

The satlstootory examination of tbe absorption spec 
tra of glass of various sorts requires, In sddttlon lo 
the thermopile, a spectrometer with glass or quarts 
lenaea and prisms, and tbe exai-t determination of the 
wave length of the limit of transparency requires 
tbe use of a silt with vary sharp edges a camera with 
an excelleut lens, and a source of light the spectrum 
of which contains many aharply-dednad lines and cx 
tends far Into tho ultra violet Tho epectm bltherlo 
employed for thla purpose Including the spark spec¬ 
trum of an alloy of cadmium, xlnc, and lead, the spec¬ 
trum of mercury, obtained by means of tha vacuum 
tube or the electric arc, the aiiectrum of tbe carbon 
arc and even that of the Heraene amalgam lamp 
(mercury, load bismuth, sine, and cadmium), con- 
uln too few Ilnea to give aatlafactory reanltA ZIek 
endrabt has recently employed tbe arc ipectrum of 
Iron, which, because of Its extraordinarily largo num¬ 
ber of lines of accurately known wave length, appears 
especially well adapted for tbe stndy of absorption In 
glaie A Zeiss spectrometer with quarts lenaea and 
prlima «bs used Tbe reaulta, which are pnblitbed 
In tabular form, are too complex to be briefly described, 

FreA Baber claims to have solved the problem of 
tbe direct lyntheela of ammonia from Its elements 
nitrogen and hydrogen The process has been pur 
chased by tbe well known Oerroan cetabllsbment, tbe 
Badlsche AnIIln und Bodo-Fabrlk If tbe proceas It 
as practical and economical as Ita Inventor clalma, its 
Introduction will quUkly cause a revolution In a com 
paratively new but already Important branch of In 
duatry, the manufacture of artlflclal nitrates In lev 
eral countries poeseased of abundant aster power, large 
nitrate factories in which oxygen and nitrogen are 
combined directly by means of the electric arc, are 
In operation Prof Haber gives a few details con 
ceming hla proceas, but states that the combination 
of hydrogen and nitrogen li effected at a temperature 
of about 1,000 deg F and a preesuro of 200 atmoa- 
pberoa In a recent lecture be exhibited an ezporl 
mental apparatus which produced three ouncoa of 
liquid ammonia per hour The presence of a cata- 
lyier la required to aecelersto the combination For 
this purpose. Prof Haber omploys uranium, but the 
rarity of thla element appears Incompatible with Ita 
employment on a commercial scale 

The adolteration of food In France Is said to result 
In a proflt of one hundred million dollars per year 
Bread, which may be called the national food of 
Fmnce, baa long bean adulterated largely with talc, a 
■ubaUnce which la not only Indigestible, but Is ex 
ceedingly Irrltetlug to the gaetro-intestlnal mucous 
membrane became of the iharp 'crysUl fragments 
which It contalna Flour is often mixed with alnm 
or with potOMlum carbonate to Incretae the amount 
of water absorbed, with sine sulphate to keep the 
brood fresh with copper sulphate and ammonium car¬ 
bonate, to difflinlah tbe quantity of yeast required and 
to Improve tha appearance of bread made with apelled 
floor Denatnred alcohol, costing one-etghtb the price 
of pure slcohol, la used tor the manufacture of the 
liqueurs and a|H<f4((/i. whlcb are so largely con- 
snmed in France Alcohol, denatured by tho addi¬ 
tion of methyl alcohol. It mixed with an equal vol- 
ume of water and exposed for a tew daye to the sun 
air and rain, which have the effect of precipitating the 
methyl alcohol so eemplstely that Its flavor remalm 
boraly paroaptthia Tbe mixture la then brought to 
tho daotrad alooholio atrwgth by tha addition of atrong 
aplrita. flavorod to antt tha tooto of too eoaoumar sad 
abarpaBtd bj tha addttioh of a plat of nltrto aeM to 
NOhhMNi 
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A COMMERCIAL ROTA R:T> 

PRACTICAL SOLUTION OF AN AGL-LONG PRoVCtH 

Jotinmla pi 


KlKwhvm In thli luut> ho have diiriuaed edltorUlly 
lliti iimblein of Uio rolary enplne and Mt down ttao 
nipohanliAl difflrullloa whlcb muit be maatared bo* 
foro n eixieiuirul englna of Ibli type can be prodnoed. 
HefomiKo waa made to the fact that a recent rotary 
rnRlne bu undergone a HUt-ceMful laboratory teat at 
ib( HI (Vina Initltute and a aucceaatnl conunareial 
ti-et or all montha' doratlon at the plant of a leadlnt 
(iiiitrai iiir In thia rity Thla engine, wMeh waa de- 
HlKiinl and built by Mr Oerardua P Harridc, of 74 
llriiuilwuv, Uila ilty, forma the aubject of the acoom* 
imnylng llluatratlona The prlnrtpal dlatlngulabing 
roaiuren—thnao which contribute more than any otb* 
■at, the fact that reclpraeatr 
8 are entirely eliminated, all of tha 
ninvcmcnla bring rotary and aecondly, that the main 
hliun of ihr engine nina upon a Him of ateam, whereby 
Ihe diietriii live Ihniat, tranaverac to tha axle, la com* 
lilcinly I uunterbalanced 

MpiiiAMiAL h'fATi'eni —The engine conalata of two 
rolora or drunia of equal diameter, placed one abore 
the other, and running with the bareal clearanoa be¬ 
tween their iierlpherlea By maana of external geara, 
they are rauaed to rotate In oppoalte directlona at the 
Hanio apeed Tho upper drum rotatea within a cloaed 
lyllndrlcal caalng, between the walla of which and 
Itielf there Ir a bare micrometer clearance The lower, 
or what we might call the power drum, rotatea within 
a caalng nf larger diameter than Itaelf, and It la pro- 
ilded with a rectangular piston which fills the annular 
H|iam between the external periphery of the drum and 
the Internal periphery of the casing Thla drum and 
lu attached piston also rotate within their casing 
with only a micrometer clearance between the adla- 
cont Hurfacea. Tho perlpherlea of tha upper and lower 
caaliigs InUiraect each other aulBclently to allow tha 
upper drum to project within the tower caalng until 
It rotatea with only the sllghteat clearance botween 
Itaelf and the power drum 

Vaivp Huihanihv—B unk In the upper drum la a 
transverse, semicircular recess, which serrea at once 
as a pocket to admit tha piston of the lower drum as 
the two drums roll together, and also as an admlialon 
valve for the Uvn atcom, the proper reglatering of the 
piston with this pocket being aasured by the tact that 
the two drums are geared together Bteam Is admit¬ 
ted on one side of the engine and exhauated on the 
other The lucceaatve admlaalon expansion, and ex¬ 
haustion of the steam are simple and stay to unde^ 
stand As the piston (which, viewed from the aide , 
of the engine shown In our drawing, moves opposite 
10 the hands of the clock) clears the pocket In the 
upper drum the lalter moves forward until Its leading 
edge (loam the lower edge of the steam Inlet, when 
live Bteam la admitted to the annular apaoe back of 
I lie pUton and continnea to flow thareln nntU the 
after edge of the pocket 
haa Bwung round clear of 
the etimm cylinder TMa 
point of cut-aS Is the po¬ 
sition eboson for the BC- 
compauylng Illustration. 

During the rest of the 
stroke, Ihe ateam works 
expansively, until the aftw 
fare of the piston oleara 
tho forward edge of the 
exhaust ports, which are 
shown In dotted lines at 
the end of the circular 
path swept throngh by tha 
piston 

Bn» \ JU CoirnTESBAl.AltOB. 

The most original and 
vslunble feature of thla Ml 
glue Is the Ingenious mstb- 
od by which the heavy 
load on the main shaft 
due to the radial steam 
preesure In the ryllador, 
is exactly counterbalanced 
b} a steam pressure acting 
In the opposite direction, 
the rotor being balanced 
In Its own steam Tbla la 
arcompllabed by means of 
what are known as bal- 
wbl( 

n balancing 

ehambera Tbsre are two of these plugs, one on each 
aide of the englna. They are mode of auflkslent length 
and diameter to provide an area which, at any part 
of llye'atroke, la oiactly eqnal to the area of the aur- 
faoe od the dmm which la under the preeaWVe of the 
Ikt atNoi ror a Httia om half tbetr partphary, and 
oB thg atda taatpadlate^ oppaaad t« that portloS 


the annular cyllader apace upon which the haavtsat 

ateam preaanre la developed, the baianoe ^uga are __,_ _ ^ 

provided with a esrtaa of rsoeased ateam pbnketi,^ tad almp^ ta heap <iw petM' la traa i 
steam la admitted to these pockets anocdBaively by a Aaeaaag qr fimfAtw.r-hTnrmar l e ew v . 

•erlaa of balsa drilled throng the dmm. Ooaaednsnb- which haa oootittided larptly to nMUag yotdv/ 
eaglae piaatteal, aboHtion of poeUap 4 


ateottdlght. Mr. Jlarrldt deddad to oh^ 1 
gad redaea laahage hy mochliilDg the pailg gh a 
fully that they eotdd he adjusted to ran with thagi 
M mlereatetk eleaiaaeea that thla hu beta ao 
pUdied auoeHatnlly ti proved by the feet that hr d 
teefe at gteveaa laad^te, thla Higtoa de 
brake horsepavrer eh a steam eonaamptlom of ( 
peuada ,par brake hdraepower per hour: whhdi a 
paiee favorably with Ihe ateam consumption at 
averaaa rseiproaetlng aaglna of atmtlar capaattgi fi 
will be reallaed that hy getting rkt of packtaia devldie 



wotftlwaii 

The baluelBu {dsf. 


Herrick hoe not only prokaged the life of the rotair 
engine, bnt he bna greatly Increased He eutpat hy get¬ 
ting lid of that acoumulatad friction whliA, In earllor 
forma of the rotaa, waa anfllcUnt to cut down tbt^ 
economy to a point whieh rendered them oomffle^ 
dally nnservlDeabla 

UAMeATOBT TxsTn.—In hla report of the laboratory 
testa at Stevens Isstltnte. Prof Pryor itataa that bg 
obtained tha following raaniu With a ateam praar 
sum of 146 pounds and 1,006 revolntlena per mlnntev 
20 4g brake taorae-powor waa obtained with saturated 
steam, on a oonaumpUon of SO T pound! of water per 
brake horawpower per faonr With a steam pnaeurt 
of 126 S pounds and 66 deg. of superheat, the snglae 
at l,00t revolutions per minnte developed 10 40 broke 
horae-powar on a conanmptton of 44 4 pounds of water 
par hour In commenting upon thaae taatt. Prof 
Pryor laya of the engtoe "lU ateadlnasa of opera¬ 
tion, Its lack of vIbimUon, sad Its output per onbtir 
toot of apace decupled, should be particularly com¬ 
mended " 

OouwaacuL Taar—To test Its oommaretal value 
over a long period of time, the engine wu coupled to 
a dynamo at the Degnon Contracting Company'a plant 
In this etty, and from August 14tb to Daeamber list, 
1000 , It served to produce the current for lighting the 
plant day and night It woe mn for 1,6R6 hours, or 
the eqnivalent of more than oix toll working montha. 

At the end of tbie time, it Aas again tested at the 
Btevene Institute: when, under similar conditions of 
revolution and steam preaaure to Iboee which obtained 
at the Bret test, the steam consumption waa found to 
be 62 e poonds, the slight Incrpaos being attributed by 
Prof Pryor to the faot that new ball bearinge bod 
been pot In without eufllclmtly oareful ■djustment. 
and aoma rubbing of adjaesnt aurfooea bad oeourred 
Fptou Piuld or rna 
JUrrAar—Apart from tha 
flald of osefnlnaBa optn 
tbe rotary beeauoe of 



«ba lUadoa, H b not as 
eo<W«lwi* Bn4 t(«t at, . 

g»saga ii.bdedda4fy 
faiaeoBOlBiaiil.' IPaVtbar^ 

■a^tiMiiioiiir tejbi ft 
■ 'I alWim'or'OT,;• 



1 ^: 


ly, tha thrwt of tha 
rotw 41, for all petM« 
eqnal thmat of the staa 
foot babace U secured, 
upon a floe film Of live i 


I toward the iboh of the the rotaiy' eagba b ' i 
I, ceaMaBtiy bgl^HuM hy aa prsgnre aM nt ^ 

1 away Mb fm- u D Ipvpl^ 
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life tCSTLlLST LAR OF CORN IN THE WORLD 



BY FRANK C PERKINS 


eta * Aon. Tte 
Waraplw ■!>«)• 
-ilblt At eon wu 
M4«t tho Onuho 
Matloosl Oen 
tor Its. or 
«t Om roU of II, 
HO por bnohol, 
orhtoli Is loM to bo 



SO proOtoble, or it 
taut not w proflt- 
sbla u other nrl 
a tie*. Farther 
more, the price it 
which eira of corn 
■re bold mir be i 
flrtltlone or i 
forced one A 
firmer mijr tike i 
prUe It 1 filr 
When the rorn ie 
put up It auction, 
the firmer, biTlnf 



bilag % of on Inch, and the irange 


oauamwouD 


weight of uoh ear wu 10 ouncu PrlM igrloultnril 
prodneti each u theae may not be adapted to all looall- 
ttaa, for which reaaon one muat not be mleled by 
the awarding of a prUe In aome locallUea the prUe 


mlnm for the 
champion rorn, 
can afford to bM U 
In at a higher 
price than hla eom- 
petitora The high 
price paid would 
therefore be for ad> 
vertlelng purpoeee lutly It mnet be considered that 
from a large Arid of corn some large apeclmene may 
be aelected Tbie does not prove that the eelectod 
epecimena are the beat, but merely the largest 


A GIANT RUHMKORFF COIL 


BY JACQUES BOYER 


The drst Indoctlon coll wu made by Mi 
Brdgnet In IMI. but It wu not nntli 1861 
lurif gave the Instrnmeat Its definite t 
hu not sensibly varied alnoe that time, 
hap been Improved and modified for virloaa 
tionsL Rnhinkort Increased the number of 
wire of the awmiidary elronlt, tar whloh bo 
a very fine and very long vrlra, Fertoet 
wu obtalnod by 
aatarattng tbo 


of tbs magnetle 
foree was la 
ereaud by lasert- 
tag a oore of par- 



the other This method avoids the paoductlon, betwrcn 
two adiacent tnru of wire, of a difference of poteu 
tial sufficiently great to pierce the Intervening Inaula- 


esntrle coUa 
Thau wtou an 
magnetised by 


Tbs prinolpal 
btaimvaman ta 
whleh have beu 
toad# In Rahm- 
kafTs edging] 
eaA an tbo tol- 
iDwtng- la tbo 
fliat place. Via- 
- 'Saa, te ereuil the 
^ iwwer of tbO im 
aMUBiflt by.-eldfr 


Induction colle are niually provided with Foncaulfa 
mercury Interrupter, operated by a eeparate battery 
of one or two cella 

One of the largeet Indoctlon colle ever made wu 
The Interrnptor, bT which tbo primary drenlt It coaatructed long ago In England tor Spottlewoode, by 
the iMtniment maker Appa. Its length wu 48 Inrhea, 
lU external diameter, 16^ Inchee, Its total weight, 
1,676 pounde. and the weight of its core of soft Iron. 

67 pounds. The 
nit 
d of 3,160 
feet of wire of s 
diameter of 1/10 
loch. The length 
of the eecondary 
cirrult wu 380 
miles. It conelal 
ed of 341860 
tunu 0 f wire. 
This apparatus, 
operated by 30 
drove cells, pro¬ 
duced s spark 40 
Inehu long 
A atUl larger 
ooll wu recently 
constructed In 
Paris by Csrpen 
tier The eerond 
try circuit of this 
Instroment Is 
compoaed of 97ti 
miles of rapper 
wire of s dism 
eter of 1/126 
Inch The soft 
Iron core hu a 
length of 80 
inches and a eec- 
Uonal area of 94 
■qnare Inchee 
The primary coll 
contains 703 
tunu of copper 



1/36 inch thick 


A WAffT M g RRlgW OWL. 


I of aott IML the primary eurrenl flews through 
Plata aafi a metal point In eontaot with It. Tbia 
Jtfi la bnktt by Oe sttraotlon whkm the core of 
Autubunt, whoa magBstlxed by the pouage of 
IMIhuF oarrut, oxstta apon tbo lira plate. Bat 

- ^ m dreaR la bntoen, 

tatoafitatriy Noatabitobod by tbs 
- ■ In tbta 


layers. The rail 
la surrounded by 

an ebonite tube more than % Inch thick Thie giant 
Induction coU, operated by a current of 110 volts and 
SO amperes, prodneu a (park about 60 Inchu In length. 

The CUmdlan UovsmnMnt have appropriated fso,- 
000 tor uparlmenta In aleotiicnl smelUns. which are 
to be eondaeted ander the lupervtelon of Dr Eugene 


^ puffatai. nit ^ 
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rxu rmtai wrtwm rtit nems. 

Tbe practiral ellmloatioD of the Are eofliie from Are 
AfbtliiB In tbe bnilnew aectlon of lower Mubatun 
bak been bruufht about by tbe aucceafnl iiiw of tbe 
high preaaure Independent Aro aerrloe Good reanlta 
have attended alao this modern In Brooklyn, 

Coney Island and I’blladeIpbla, add In all of these 
places Independent systems of hlcH«CM|ura mains 
supplied from central pumping stations noW a(W's» 
sentlal and established elements In much needed lira 
protection The frontispiece of this week’s SoiKNTino 
AMKauAK Illustrates tbe method and Its application 
by tbn Aremen, and while It is not Intended to reprs- 
seut any particular plant, yet It shows tbe essential 
features of a modem high pressure pumping atatlon 
with motor-driven pumps and the use of the hydrants 
along the distribution system, such as are employed 
In New York city 

Now If a preaeure of water at tbe hydrant can IM 
maintained as great as that furnished by the pumps 
of a Are engine then tbe latter of course Is superAu 
ouB, and that, along with adequate water supply, la 
what. In abort, tbe high pressure system accompllahea 
This condition however, so snrceasfnlly realised, has 
been made possible only by modem mechanical and 
electrical engineering, to which tho Aremon have added 
by Intelligently studying and applying the new re¬ 
sources at their command Referring to our lllustra 
tlon. It will be seen that tbe pumping station baa two 
seta of Intakes for its water supply—one for fresh 
water and the other, whioh la in connection with a 
vacuum pump, for salt water In the case of the New 
York system, the Croton water Is used under all nor¬ 
mal condlUona, and the malna are kept Ailed at tbe 
ordinary city pressure The drafts on the city's sup¬ 
ply for Are purposes compared with tho usual dally 
consumption are Inconaequontlal, but the river or 
salt water may be drawn at any time through Intakes 
estending direct to the pier slips, and Is available In 
caaa of any failure In tho fresh water supply or at 
a time of a large eonAsgratlon For high pressun 
stations either gas or electric motors art) available to 
drive tbe pumps, as there Is always a supply of this 
kind of power from public service corporations dis¬ 
tributed underground, and carefully protected and du 
plicated in such a way aa to make any possible failure 
bigbly Improbable Thus In tbo Manhattan pumping 
stations tbe hlgh-efflclency centrifugal pumps are 
driven by Induction motors using alternating current 
from the Bdlaon Electric Company, with direct con¬ 
nection with Its Waterside atatlon and duplicate con¬ 
nection with Its suhatatlooB, provision even being made 
to connect with Brooklyn Ui oaae of emergency A 
oonlract between the city and the company requires 
a constant reservation of poorer, and the simple opera 
tlon of swltrhea puta tbe machinery Into full opera¬ 
tion The centrifugal pump has been found most ad 
vantageoua, particularly with electric motors. 

A high pressure system protocU a given district 
where the mains and hydrants have been Installed 
and In tbe case of New York this territory extends 
from Chambers to Twenty-third streets, and lies be¬ 
tween tbe Hudson River and the Bowery and Third 
Avenue. Tbe pumping sUtlons are located outside of 
districts likely to be affected by any possible confla¬ 
gration, and tree from danger from neighboring build¬ 
ings. They are situated at South and Oliver streets and 
at Qansevoort and West streets. Tbe hydrants In this 
system are of the type shown In the Illustration, and 
are spaced along the mains at an avenge Interval of 
(70 feet, and to reach laballdlng on Are In no case 
would there be required a length of hOea greater than 
460 feet, an Important dEpalderatton, as the pressure 
In a line of hoas dlmlnla$B rapidly 
Let us assume that a flr^mka out In this protacted 
territory, and tbo alarm Is tnnsihltted In tbe usual way, 
either from a street box Of an q^omatlc Are-alarm 
trlegrapb to Are headqiismpw. Thence It la sent out 
over the Are-alarm clreuM^fplitlia.'various Are bouaea 
m the city Including tbe two high-presanre statlona 
At these statlona night and dar there la always an 
operator on duty who alta at^ A t^hona swIUhboard 
by which the atatlon can be p^'In communication not 
only with the scene of Are but with headquarters and 
with the other station Bpeclal tsiephonea In metal 
boxes nre distributed In close proximity to tbe hy¬ 
drants through the high-pressure district, and oon- 
nset direct to the station, a special service being main¬ 
tained by the telephone company In front of the 
operator Is s large board containing the numbers and 
locations of the various alarm boxes throughout the 
digtrlet those to which his own station responds Im- 
madiataly being designated In red The alarm comes 
In over the regular circuit the gong sounds the appro 
prfala nunibsf, which la also registered by perfora- 
'^miOB on a tape, on whMh also la printed tbe time by 
a riQfh It the alarm Is one for tbe station, the opsiw 
tor immodlaMr ffNaps the lever of the marine tola- 
graph, and tta dffrtg ta gtart are sonaded and shown 
im tha Him fadkaMC OB vsU- Tkoers««(laf 


AoMrloak 

swltohbeard and the ollars and machlnlsia at thalr 
appointed statfona. From the switchboard sverythlng 
can be controlled and regulated Tbe current la 
twitched to the motora, and tbe ponderous pumps 
are soon revolving, another awitcb opena elaotrtoally- 
controUed valvee regulating the water anpply, while 
recording and ptom auL^lcatora are before 

the ey^r the etsry Are requires 

' tbe AodIV *nter that can M XSt in motion from the 
'itatlon, dnd the ttahdlnd miler 4s to start mia pump, 
regulating the pressure at the outlet at ItC pouada. 
The next order muet come from the chief of the flro; 
department at the Ore, and may be a call over the 
telephone to Inoreaaa both water supply and prsaanrs 
or an order to shut down the pumps. As shown In 
the picture, the chief at thn Are Is even in closer 
touch with the pumping station than be could be 
with a number of eeparate engines located at the 
scene of acUvIty The scene within the stotlon when 
the pumps am In operation la hardly one of extraoi^ 
dInary activity, and no greatar excitement la maul 
fosted than In a well-appointed power planL The 
electric control of the chief ia^eo complete that be 
does not need to leave hit poettlon at the awltcbboard, 
and with ear open for ordem and eye on hla metora 
and indloatom, the enUro situation la at hla command 
Outside with the Aremen there le naturally more 
activity, and high preasuro working has occasioned 
certain changes In equipment and methods From the 
beginning the high prsesure required the best and 
atrongeat hose procurable, and this In sufficient quan 
tity Is carried In large wagons These hoee carta are 
moved from the rear of the Are houses, from which 
they followed tbe engines, to the front and are given 
right at way over other apparatua In the atreets. When 
the reliability of tho hlgh-preaaute aervlce was satab- 
llihed, for mMt alarms tbs engines were not sent out, 
but held In reaqpre In the Are houses. In two houses 
tho engines were entirely removed and double sao- 
tlon hose comiMUles matntalnod Aa tha hose la 
heavy, the work of carrying and hauling It la par 
ticularly arduous, ao that. In thle respoot. tha labor 
of the Aremen at the Are has uot been lightened by 
mecbanUal progress. The automobile hose wagon 
used by tho New York Piro Department, however, has 
demonstrated Its complete usefulness for transporting 
tbe heavy loadi-of 3 Inch hose mneb more rapidly than 
the tenders drawn by hones. Immediately on reach¬ 
ing tho Aro, tho hose Is unloaded, a length oonnected 
with tha hydrant outlet, of which there are four, and 
anccesalve lengths are laid to the scene of action Tbe 
former engineer of the Are engine with hla lever key 
takes hie position at tbe hydrant and watching the 
pressure gage at tho outlet, opens or shots tbe valves 
aa ordered. The tine Is stretched where the exlgen- 
clai of the <^-iBlan demand, perhaps to tbe standpipe 
connectloi^lwAlilch muat be placed at the sidewalk 
(lose to the building walla, and which connacu with 
the standpipe itself witbln the building with Its out¬ 
lets and hose reels on each floor It la this tbi^af- 
torda the Are protection to a skyscraper, In addition to 
the pumping plant of the building, and muat be used * 
by the Aremen for the higher stories, or It mny be used 
to deliver a stream to a Are In an ndjoining building 
The connection may bo made to tbe sprinkler tya- 
tem of tbe building through a similar outlet or to a 
cellar pipe to flood the baaemont, or, as shown In tbe 
Ulustrstlon, two lines may be abuneeed Into tbe water 
tower Tbe permanent noxxle holders of tbe hoge 
wagons may be used, while for a aingle atream the 
tripod noasle holdere are employed, aa tbegpoyerful 
preasnroa render holding the hose itod directfv It 
praettenlly Inipaesible even'for two or three Aremen 
The hoee may even have to be hoisted up onto a flrw 
eicape, and there fastened or clamped with ooe of 
tbe devices which have been developed for this pur¬ 
pose Now a single Ane from one of tbe four oatr 
lets Is practically as powerful se that derived from 
a Are engine, so that tbe concentration of puffi^ng 
power on any single block can bo appreciated Vlqr- 
ther, when It le realised that these etreame eag ho 
delivered with a force sufllelent to tear oa,ei)tBh*n 
aad make'their way Into the very neat of" tha-fTk:' _ 
their power may be appredstod ( - 

Tha New York Fire Department’s .ni^ of the 
pressure lyaUim baa been most inc c eaX Tu l, ah4 ^iMta 
OB a par with the excellent engineering Inortvsd is 
Ite design and conetruetien A suffielent qqaMltr Ot 
wgter iB brought to bear at th« earileat peadble mo 
ment, and thin usually queimbea any ordtohry lira 
In abort order If however. It provea stubbom. than 
if le straightaway drowned out in the building where 
It orlglnntes, and In no case bIbm the hifk-preaanre 
■ervlee has been naed In New York, bM » Are pro- 
greased beyond the building where tt btfnn. In the 
sxtanalOB of the syatom on Os Bast Of the eMjr 
the dlatrttratlon malna will be Ial4 ddplex In adloto- 
Ing itreeti, piMffiiit out from tho pnflipiaf ttatloB into 
two ayetamo ef malno, ofdlBnrtty oobnoriod hot ea^ 
gUe of beliHt laalatod bp ^ Ht* nlvto «|Ia itac 
tlOB 

a«0 90litat|f(Matl«B^ ^ Ob 


tea. wbleh Inettetk^ n|W m btotOM'gnC dlli^' 
aeUiif pojtaaa. In ngo too k^luibsr of ymK MU" 
which hag reoaotfif bean extaBdad, aafl *11^ g wtdh' 
pUiinad pnltet hhdor way >» Son FranelsOo, It «qnl|. 
seam that tha day of tha Ara angfna hhd paOaad aa* 
that tha oaatrot Ara protoetton mathod would boffil- 
toka Ha place In many otkar large elUaa. 

A Bigh«gxaataM nra ■edaitlMi TaWa. 

' Bpoa after tha aaocaaefnl Inanfuntion of the U|^ ' 
praasura Ara aervlot In Naw York etty, the A otai rt iX bli 
ANxmaan* called attenUon to tha need of a sa1tat|l 
tofulatlng valve to be naed at the hydrant. In oA 
to render poaalbla tha oontrol of tha pragaara pa w 
xlngla line of hoaa and Ita adaptatiM to tha wait& 
hand. Tha need of anoh a valve haa baeoma Inetw 
iDgly apparent ^ 

For soma pnrpoaex, aa for a watortowar or Kx 
xtand-pipe of a xkyxorapef. the bigbext praxaorxa av 
be demanded, while for other linea nt tbe xanm ^ 
low praieure streeinx ijhleh the Aremen can hold aM 
manipulate readHy aib required, as for the lower floo|i 
of tho xame or an 'ibUolning building. Whnt mm 
noeded, aa was pointed out In tbe BoixaTino Autm 
CAN, wee a device light and portable, that cenld bs 
applied readily with the base at the bydnmt outlft 
and enable any preeaurea from nero to the maxlmunf 
at tbe hydrant to be peaeed with a minimum km In 
Toinme of wnter from Motion and otberwlae 

This aeema to hnve bpen aecurod In tbs KMy nnd 
Mueller vnlve, which recently has nadergene aomg 
thorongh teste by tbe New York Fire Department, auB 
has been adopted for high-preesnre companies and flip- 
boats 

The valve la amall and eompaet dealgnad to ha 
transported on tha hoso tender with the emaller toola, 
There are two preaanro gages, one on the Inlet aide 
■bowing the preaanro at the hydrant furnished by tha 
pomps, the other tbe reduced preeeure ni the water 
passes out of the valve Into tho ItnA After the hoee 
haa been etretohed, tbe engineer opone the centrnl 
vnlve of the hydrant with bln key wrench, and than 
the gate vnlve to the outlet from which the line li 
taken The handle of the regulating valve la acrewq|l 
down, allowing no water to paas A half turn of the 
handle in the direction of an Indicating arrow allowa 
water at a preaaure approximately of 16 pounds to 
paas, a foil turn 30 pounds, and ao on up to the full 
or hydrant preaaure. In abort, tho preaaure on any 
line from auch a valve la antirely nnder control, and 
tha engineer merely has to watch bla gage and torn 
hla handle until the deelrM point la reached when 
the pressure la maintained nutomatlcally 

In a recent test before tbe englneera of tbe New 
York Department of Water Supply, Qaa, and Blectrlo- 
lly witnessed by the author as the represeuUUve ef 
tbe BriKNTinr AiiKBiCAir at tbe 8t Edwards High 
Preaaure Station In Brooklyn, It met every condition 
imposed Different preeanran from 76 to 300 pounds 
were put on the mains by tbe pumps In tbs ndlacent 
, station, and the preadure on the line was reduced aa 
ordered by simply turning tbe handle of the valve 
Thna when over (40 pounds was recorded at the hy¬ 
drant, 40 pounds was delivered at the noule Tbe 
adjuatmeat and malnfenance of any desired preaaure 
were far more easily and aatlafaotorily controUad than 
would be poaatble with a ateam Are engine Vaiiatlonn 
In the prewnre on tbe mains did not affect eenalb^ 
tbe operation of tbo valve while when the line wan 
shut down Bt the neaale no effect waa manlfeat. ^ 

. Tbe valve conalita easentiailY of a valve body, con¬ 
taining a east, main dlak^platon, anxlliary valve: a 
diaphragm, a compraaslonwrlDg, an adjnatlng aorew, 
a handle, and a amall. jdi^d-operated by-psaa valva 
Tbe disk and platon arpdMktnietod of one piece, and 
the portion of the mataykmnectlBg tbe dink and pla¬ 
tan baa in It a amaU p^^ through wbleb hlkh proa- 
anre paaais up ovar the (Natan, whioh, being of grottar 
diameter than the dlak, drivec the latter down to tta 
aeiat. thna afantUhff C* the praaaure. Tbe next paH o< 
the operation to hrAnghit ty th* orenlng tt the goxU-' 
lory valve mentlAMd «hCv^ irblch h^ag of greatar 
diameter than 1N« 90rt thi!on|h tohleh the hf|^ pf«a- < 
sure la convafod to top of tha ptoton. ffplOUt 
cauaaa a redqt^ a^ p re aah r a a« the ptoton tlda auto- 
riant to allow th» toKU^PMMira tmopian the atodh ^ 
valve or dtot Bh 'hSon go fb« nditM Pfoagtof,^ , 
become anitolant'to diaphragm tip a«Miik 


the auilltory ^atve to «toa% tttonhy h^ddtoff' np r 
praaaure elwTa (bm ptotod, whitN> o*^ to fit 
area, eaaaaa the moia valv* to Am, Thto.^waJJ^ > 
to aepeatto oO often ah oed^ tito »qdhtt 0 ;'-«s-' ^ 
fanctito^^ha antoll ; 

to caahto It to Chnsh fttft'pMma to ^ 

valve irben dei^ ar k atbartiaii^:,. 

ppfav to opatoW ftia 


Mt^O 
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(S>ime*v 6 ttAmc 9 * 

’ A tfttta fOBum Of w w n w wi iw *» imm. 

tb tb* Mtor of tto Bracmnc AMBacua: 

iB your liBHi «( July UUt ud Angnit asui for 
tfcy fw IMd. two motkoda aro ingioftad for draw- 
la# an oDIpw with tho aid of a cdmpaK But tho 
co m »aai hta naver produoad a true alllpao, and theaa 
iwtta are mardy oloae anmnlmaUona. Alao, in tho 
ladtaanad l«ne, thera li a mathed for ooutraetliic 
aa oUlpaa by manna of a network of tangaata. TUa 
natbod alao waa proved Inaocurate by Mr Warwick 
Worthington in the number for July Slat, 19M, and 
ta In tnm offera a aolutloa by a networt of tanganta 
WUoh I ballsva given a perfect elllpaa, although tho 
Wathod la amnewhat eumberaome for ordinary uae 
There la, however, a almple way of conatruotlng an 
aVlpne of any daalrad dlmenalona aolely with the aid 



A nxm MitBOD Of ooantpnaift aji itura 

of atraight-edge and pencil. No originality belongn 
to my method, but It ia readily proved to accord with 
oorrect mathamatleal prlnctplea 
On a atralght-edge or ruler mark off a dlatance QP, 
equal to half the dealred major aila, alao, from point 
P, a dlatance PM^ equal to half the dealred minor aala 
Referring now to the drawing, we conatmct per 
pandiculnra AA' and BB‘, and lay the ruler down au 
that the pointa Q and Jf tali exactly upon theao per 
pandiculnra. The point P will then fall aomowhere 
on the curve of the propoaed elUpae By ahlttlng the 
ruler about. In aueb a war that Q and U alwaya fall 
pn linea AA’ and BB‘. reapectlvely, the mark on the 
ruler at P will give the poaltlon of any number of 
pointa, which afterward may readily be Joined by a 
oontlnuoua line BnwAno U WaTxa. 

Waahington and Jefferaon Collage, Waahlngton, Pa, 


The plan of photographing the entire heavena orlgi- 
natad with Monchex In 1887 The death of tbla eml 
nent man of aolenea waa one of the adverae factora 
which have eonapired to delay the work, which now, 
however, promiaea to draw to a tiiwphant condu- 
aton ,1 ‘' 


ehart over the eUar method of obaervaUon U quite 
atanpty aa pl a lne d. Ihe image of a atar In the Ule- 
a«qw la very rarely aboolntely ataady, for the light, 
prior to Ita reaohlag the Inatrument, baa to paaa 
through the veritable naa of one own atmoaphere, con- 
atantly dlaturbad. In praoUoally all portlona, by cold 
and hot-air eurranta Rifle ahota are familiar with 
the Bort of affect which la tbna produced. On a blaa- 
ing hot day, when ourrmita of air are rialng from the 
heated ground, the target aeema to dance before the 
eyaa, growing taller and ahorter and breaking In 
pleoea, with the bull’a eye now In one corner and now 
altogether vaalahed Something of the aame thing 
happena to the atar Image when the teleacope ia aet 
up in any but a very few tranquil places, and espe¬ 
cially whan It la In a country much broken up by 
mountain chains or arms of the sea On all but two 
or three nights In the year the atar Image will be 
seen dancing and quivering in the teleacope, more or 
leaa aa the air la much disturbed or uniform And 
when the observer tries to aet the spider line of bli 
measuring apparatus upon the image, be has to make 
aome sort of eatlmate of Its mean poaltion and set 
upon that It la really surprising how accurately thia 
can be done after long experience, but the unateadi 
neea of tbe object la bound to set a limit to the accu 
rat-y which even the moat practised observer can ob¬ 
tain Now It might be thought that thla constant vi¬ 
bration of tho object would be more fatal to the pho¬ 
tograph than to vlaual obaervatlon, but this la not 
the case For the motion ia very rapid, aeveral times 
a second does tbe atar make a small Jump from Ita 
mean poaltlon and return to It, and, on an average. 
It Jnmpa every way with equal frequency The conse¬ 
quence Is that the photographic plate, which keepe a 
record of every Jump, produces in the end an Image 
which la certainly larger than It ought to be, but 
which la, as a rule, enlarged equally In every direc¬ 
tion, so that its center remains still where the center 
of the Image belongs And when the plate la put 
under the microscope of tho measuring machlno—a 
device capab'e of accnralely determining a flfly thou¬ 
sandth of an inch—and the threada which are moved 
by the measuring screw s«t upon the photographed 
Image, the enlargement of tbe latter 1« more than com 
penaated for by any advantage which accrues from a 
steady image 

But the auperlorlty of the astronomical photograph 
over visual observation la not confined to tbe atar 
chart Numerous articles In popular periodical! have 
acquainted the general reader with tho wonderi of the 
nebula u revealed by tbe photographic plate The 
cnmnlattve effect of light upoq the latter renders It 
pontble to obtain exquisite dollneattona of faintly 
luminous objects by means of a aufllclently long expo¬ 
sure. Yut new regions of apace aro thp being ex 
plored, and still vaster reglosa await Vj^er explora 
tlon Prof B Ray Lankeetor, In an attlrea before 


Tha importance of the nniversai photographic btar 
chart to the astronomer of the fnture cannot be ovey- 
eatlmated It ia now generally acknowledged that the 
Btara are In motion with reapect to one another, and 
our entire solar ayatem ta In motion through space, 
BO that one day the conateUatlona will be seen from 
a aenalbly different point of view Changes will oome 
to pass In tbe apparent arrangement of the atar 
groups, and In the course of years tbey i^lll dcvelfip. 
BO that aomelhlng may ultimately be discovered of 
tbe real atmeture and laws of tbe diatant bodlea oc 
tbs universe It may be that the chart faow belhg 
prepared win enable the aatronomer of some emturics 
hence to leani aa much of tbe great universe of atara 
as we know of our comparatively lutnuto aolar aya¬ 
tem revolving within It. 

Though pbetagraphy has been demo n stra t ed of lata 
years to be the only method of reveallag the atruo- 
tore of those thaclnating- tonnatlona, the nebula, at 
all adequately, tbe atar chart on a large scale, though 
It be more prosaic to lay observation, poeoeaaee an In- 
ealmilable value of itself Tha wmideifully accurate 
phatograpbie chart may laad, with tbe aid of a corre- 
agaodlagly accurate syetem of tfl oa nir e ai e u V-to*the 
dleoeveir af entirely new laws of tbw nalt|t^ 1fb(M 
dlyeMlr affect our own planet Beth Cbaadler diboev- 
gvfd the law and evaluated tbs magnltflde of an oeell- 
latlea In the poaltlon of tbe axla of the earth's figure, 
trbteh had yoaia peaded bl|t, aatronenkal cd- 
Isagnaa, net aa a reautt of any aorlaa of 6b- 

■ortatlooa mndo tor the pelHoM, m npoa tho etaal- 
aatton of notsttieo aado tor dtoerrsAda at nmnorouo 
nbaarvatorloalfettmclHrat tho whole of the fut bantnry. 
And io It baa alwaya botn a raaut of moaa nr oMont 


tho Brltlab Aaaoctatlon. stated that "the Invention of 
the dry plete, which has made It poealble to apply 
photography to aatrouomtcal work U the chief canen 
of the groat expanalon of aatronomy since 1881 ' To 
quota Prof Itankester further "It was (be dry plate 
which made long expoenra poselble, and thus enabled 
aatronomers to obtain regnlar reeorda of faintly luml 
noua objecta, anch aa nebula end etar spectre Roughly 
speaking, those visible to naked eye may be stated 
aa 8,000, tbla ta raised by the use of the beet tele- 
acopea to lOO.OOO.OOO But ^ number which ran be 
photographed ta Indeiinlta, and dopenila on length of 
enpoaure, 1000,000,000 000 can certainly be lo re- 
oprded By the photographic method hnndreda of new 
Variable etare and other Intereating objecta have been 
dtacovered. New planets have been detected by the 
blared Up to IIUI], 280 were known During 1881 
tmif one waa found, namely, Stopbanla, being No 880. 
dlaeovered on May Iftb Now a score, at least, are 
dlaiovered every year”. 

The appearance of Kalley'a comet this year auggests 
the toct that aomo of the moet extraordinary revela- 
tiona of photography In astronemr have been In the 
o6se of theae strange members of the aolar system 
The alae and tenuity of comaU render them very 
liable to dlatqrbanoea from etber celeetlal bodies Tbe 
pBoCograpble Utote baa abown that the oomala utterly 
traneform themaatvee in a few boure' time Theae 
tranatormatlona are aometlmea avidently^ due to gtavt- 
tatlon from amne ndlgblvr,,, apd ggato apparently, 
from actual oonialen with planed bodtoa or matter, 
which not only distorts but aometifflaa breaka tba tall 
This wu the ctM with one of the eometa of 1888, 
when pbotographa on inooeaslve nights show the tall 


trhbn any #nat 'aBvu«* has bean maffe Qi a know)- dhalpatod and brdkai, evidratly by such an enconn- 
edge of the IgM Vhtoh J pve oi the ndverae. Bo It tar. Tbe preaance of a new planet or of Intor-plane- 
wfll have to |e to the of the prObtobto whlOh tary aabstance may be thus revaatad. It ta lnterea^ 

nentoont to^fsooaaal*' today to 'story direeUan. Ihe tag ta note that the preeent wpearanoo of the comet 
ghiatoigtophio' hh|{|i^ by tonhlng thoao timum man et tfaltoy vrlU atcnallxe the Hrat oeeaalon on which 
Ljto^stod 2(iian» iMlinln ihda to poMbto hr the .to#,- ^ tonotm body has been ptmtograpbed. 

,|tot tito^nMoiilMd ' Aooqrdin# tn Prof O. W Hltebay. of the Terkee Ob- 

totoWdlb; ^ Wrthtosr. ft to nin peaalbta, with the aid of Improved 
,^^y|g^ ^to 8 ^|nto h. to oonM a photographio re- 


flsetlng totaaeopa with as much preelalon and refine¬ 
ment aa have bean expanded upon tbe greet refracting 
taleacopea Profi Rltcbay baa obtained splendid re- 
anita from his two-foot photogrmpbie reflector, and bta 
pbotographa thus obtained of the nebula have a wider 
appeal than to the aolentlBo mind alone To many a 
peraon untrained tn aatronomloal lore. Indeed, the pho¬ 
tograph of the great aplnl nebula in the conatallatlon 
of Andromeda, obtained with tbe Yerkes two-foot re¬ 
flector, would probably appeal at once as that of a 
moat marvelous spectacle—a vast planetary system In 
the making About the same proportion of the ann lo 
the pltoeta in our own eyatem is to bo obeorved in the 
great central apherlcal condensation of the whirling 
maaa and tbe smaller condenaatlona In tbe latter 
Some of theee smaller oondenaations, at varying dta- 
tancea from the central aemt-formed orb, have aisumed 
an almost perfectly spherical ehape, others, again, are 
formlem, though vaatly denier than the nnbuloua mat 
ter extending, In a clrmlar or elliptical form, through 
out tbe entiro spiral system It may be observed that 
the spiral character of this nebula waa never even am- 
pected until it waa photographed In 1888 by Roberta 
with a reflecting teteecope Yet the result then ob¬ 
tained was crude Indeed when compared with what waa 
obtained by tbe Instrument at the Terkee Observa¬ 
tory Been by the naked eye, this great nebula ap¬ 
pears only aa an indlatlnct haxy aitot among the etara 
Tbe greatest vtaual telescope in exletence falla utterly 
to reveal tbe amaalng spiral atmeture so brilliantly 
shown in the pbolograph 

Judging from the rMuIta obtained with the two- 
foot Inatrument Prof Ritchey eetlmatea that an eight 
foot reflector. If used In a climate where there are 
■ultable atmoepherlc conditions, would ptaotograpb 
stare which are fifty times fainter than the faintest 
etare which can bn eeen with the largest modem re- 
tractora ''This means,’ says Prof Ritchey “that 
such a reflector sould enable us to penetrate seven 
times farther into space than can now be done with 
the greatMt vtanal tclearopce, and therefore that incb 
an Instrument wonld reveal lo ua a unlvorac seven 
timea seven times seven—more than three hundred— 
times greater than the universe which ta revealed by 
the most powerful modem retractors I know 

of no opportunity which has ever been presented In 
tbe entiro history of astronomy greater than that 
which now awatta us In the conatmctlon of a large 
modem reflector and Ita use In astronomical photog¬ 
raphy •• 

It la estimated that the cost of such an Inatrument 
aa Prof Ritchey advocates—that la, ons of elgbt-toot 
aperture, and embodying the latest develepmenit In 
optlce and mechanica—would bn about onc-thirtleth 
that of building a batileablp of tbe ' Dreadnougbt” 
type 

The raireal Bapplemral. 

One of the most Important articles In the current 
Bi’PPttHXKT, No 1796, ta that by George Neumann, In 
wblcb the compulsory working of German patent! ta 
dlacnaeed, a matter of great Importance lo American 
manufartun-rs The adhealnn of Imomotlvea ta a moat 
Important factor In designing engines, and roust be 
coDSldered at every step In the preparation of a gen¬ 
eral design An article on thla aubject appears In the 
current Bupplvmkvt Rose's excellent desirlptlan of 
a profllc puppet show, and how It can be made and 
uaed, ta continued When shipbuilders commenced 
turning out Iron and steel vessela, navigators found 
Ihemselvca confronted with the problem of overi-om 
big tho magnetic forces of their shliw and making 
tbeir i-ompasa needles -point toward the magnetic 
north How the problem Is solved ta told by William 
U Ward In a paper entitled -Compass Dovlstlons ’ 
Frank C Porklns writes on Canadian pulp making 
In the Algoroa dlatrlrt, Ontario Irlah linens and some 
features of thair production are diarussed by Blr 
William Crawford 

Three kinds of bench marks were used by the 
United States Geological Survey In the spirit levollng 
In Ohio from 1898 to 1908, Ineluelve, according to a 
bulletin by Heeera S. B Gannett and D H Baldwin 
The flrit form waa generally used In the vertical walla 
of pnbitr bnlldinga, bridge abutments or other sub- 
stantlal masonry atTUotnres, being a circular bronae 
or alumlDiiim tablet, 119 Inches In dtameter and 14 
Inch thick, appropriately lettered, and having a 3 
Inch stem cemented into a drilled hole The second 
form wu employed where masonry or rock fontm 
tlon was not acceutble, and constated of a hollow 
wrought Iron post, 4 feet long and 3H inebos In miter 
diameter, split at the bottom and expanded to lo 
Incbea eo u to reslat pulling from the ground Thcuie 
posts were sunk 8 ftet in the ground—after having 
bean coated with aaphalt—and a bronie tablet similar 
to the OM already deacrlbed wu then riveted to the 
top. Tbe third form wu little uaod and ta now alto¬ 
gether dlaoontlntted, being the ordinary spill bolt of 
otoipar, 1 took la dtoraator and 4 toehea long 
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HOW TO ESCAPE FROM A 

METHODS APPROVED AND DISAPPROVED . " ' 


lo » diniig miouBl I«c«ntlr publlibed by Slebe, In cue of ooUlitoB UbMOVcr, wUt to toitkw MbSMt fomad to OM CMat m tfeMfl* iMdl 

aormwj A Company, Llmltad, ■ubiuarlnB anglneera of any derlco of thto Mud to tbat tbe craw an oipaMd a pataatod auMaam vktok. Hm » aapttat toWl Ibd 

London, we And some excellent euagestlona on the In a momant of ooflsiderable ezoltament to undertake- water rapor of tka bnatk, Mna eC tava a Wf AMa |pa 

Bubjoct of asTina the crews of submartno boats. an entirely novel operatlmi which there to no means and fornu a oanatto a fttoU i Itoa attaU la iU tafn 


BUbjoct of sBTlna the crews of submartno boats. an 

The problem of saving the Hvob of a crew of a aub- 
marine vessel la by no means easy of solution The 
i-qiilpnient and apparatus which Is Invaluable on shore 
k niille useless under water It would be qnita easy 
to innstruct a submarine boat, tho crew of which 
noiild be safe under practically every conceivable set 
I f (HTumslanres, but such a vessel would be so ham 
pered by her safety devices as to have little or no 
military efficiency In tho opinion of Messrs Blobe k 
Qorman it Is essential that the salvage of the vessel 
and of the crow must be looked upon as entirely sep¬ 
arate Inevitable delays in the arrival of the salvage 
vessel and In getting purchase on, conditions of tide. ib< 
weather, etc. render It almost certain that a sub> 
marine cannot be raised In time to save life 
It to taken for granted that an accident which will 
endanger the Uvea of the crew will result in the In 
rush of water In large quantities A minor accident 
to the machinery would result only In an Involuntary 
rush to the surface, owing to the reserve bnoyancy of of ( 
the boat, and any ordinary small leakage can be pla 
readUy dealt with by the machinery at command. * 


an enUrely novel operatlmi which than to no means and forms s osastto a&tolL Ike atkaU ta itt tnto' 

takesnptheeartMatoatodgageCaunsptoaAaitaM. 

forms an slkaHne earkdaata. la this way, Mfla sjiHv. 
one types of ssaoke he lm e t , the sanm ate, t a r lds* am< 
rwoiygsaated, is asad ovs^ and avor again, The tMal' 
weight of the whole oat«t is If pounds. Itolded Ml 
for stowsge. It ooeoptos a spaea of IS tnobes by A 
Inobes by 16 laobes. Tbs dnm oan bo pat on wltirng^ 
assistaaoo In SO aaeeade. Vbaa on It pnvants a majh 
from drownlhg, and in proof of tbto It amy bo sal^ 
that It to now In everyday nee ondar water wltk pas> 
feet enoccae. Moreover, It aoCe aa a Ufa bnoy, and 
actnally rmlaea Ita wearer to tbo aartaea An 
ihv diasraiB on the toft ebows s toesitndtoei section of s additional dovlao to atoo flttod to a it a Mo tbo waarsT' 

ttan rannlaf-towtr thmt oaite rtfht a tfaaaT«n» wfc ber which iintotiftdg tha Jftckci and thm to form ft 

iiSwf'ta* tofS^^ >“• Th«* P»*W« ta nmsawT, tn tbo taagth 

iBsn eaersfain from &a eoastortower of time tbo pnrldor wfU rsmala ta aetlon to Itnltsd. 

▼Alton »TB0M or nOAn. and wbon Its toneleiuiy to impalrod tbo door in tiw 

boimet mnat bo opened, wblcb eporatloa oan be poi^ 
of trying prevloualy Bxperlenoo bna abown that even formed by the wearer, In order to admit fraah ate. 
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plain drop aafaty weigbte fall at tbo critical moment Wbon thto it done the belnwt o 


adUy dealt with by the machinery at command. A IlfenMvlng device to bo eSotent mnet be able to 

When, however, tbere Is a oolltolon, or when, by fulflll promptly the three eondltions, o, b. and e, previ 

ime other mtochance, a hole to made In the hnll, the onely referred to, and In order to moot them a ipoelal 


fast but, assuming that the water to entering mm 
rapidly than It can be espelled the vessel will ui 
donbtedly sink and continue to All until she to elthi 
full, or, If not holed In the top, until the aid In her I 
compre a esd to a preosure equal lo that of tha wati 
at the depth In which she hai foundered. As soon i 
the eslt water comes Into contact with the battery i 
with the terminals of tbe 
dynamo, If tbto be still 
working, chlorine Is 
evolved, and the sir re¬ 
maining Inside to vitiated 

It anything Is done, it 
must be done quickly Ac* 
cordlngly, tbe toUowlng 
steps must be taken 

(o) To render tbe crew 
Independent of potoonoos 
gases, 

(b) To preserve the 
crew from drowning In 
the boat, and 

(c) To provide mesne 
of ewape from tbe boat, 
and ascent to the surffece 

The devlcea to bring 
these about at preoent 
known are' 

(1) Air locks tor es¬ 
cape 

(8) Dotsehabla chsm 
here or life boats. 

(3) Belf-contolned dress 
for escape 

Air lorka alone are of 
little use except In shsi 
low water, but combined 
with (I) or (3) are ei- 
■entlal In all methods of 
eempe The air lock may 
he a portion of tha boat 
provided for tbe apeetal 
purpose, or the general 
cavity of tha boat may be 
naed In which case the 
pressure Inside the vessel 
csD be made equal to that 
of the water ontolde by 
■Imply allowing the water 
to enter for It to mani 
feetly Impoeelble to open 
an aperture until the pres- 


■re equal The groat ob¬ 
jection to all forma of de¬ 
tachable chambers or life 
boata to their slie welaht, 
and reslstanee, It made 
torgo cBough to cmitaln 
all tha ertw of a modern 
anbmarlno, sod aa such a 
chamber w<m^ have to be 
carrlgd as a' enperelnio- 
tore, It weald balB tbe Hke- 
Itoat gasittoto tp ba Injimd 


dependent on any featnro wbloh to liable to get out 
of order The helmet, which la large enough to allow 
the head tree movement, to eloped away lo At the 


mat be able to Other metheda, anch aa tbo fltttag of eork tioHa or 

b. and e, previ rhamben alroady BUod witk ate. hava barn triad and 

them a tpoetol abandenad, being feud to bo Impraotlonbto, owing to . 

led by Memra. tbe neeemlty of omptoylag heavy weights to koop the 

mined and not wsaror down, and nlao by reaoim of tba dangarow 

ible to get out vrioelty with whieb he woald rise to the sartaN on tho 

nougta to allow Tv.moval of tbo wrights. 

way to At tbe At Portsmouth the BrMab Admiralty have In nee a 


■houldera, and la eennoetad to a abort Jacket of strong Imge water tuk, St the bottom of Whieb la eraetad a 

waterproof material In frmit of tbe Jacket, inside, to skeleton onbrnaiine boat, aorrlnd tha pat peao of pa^ 

a porkot oontalnlng a eomblnad air purlAer ud oxy- mlttlng the men to exercise In the hrimot desciibod 

gon generator, eonalatlng of two mail ebambara Tha mm barini drat bem trained to put on tbe dreae 

qnlekly are sat to praoUoo 
iMUng Into and out of the ' 
air look. They are after¬ 
ward lowered In the air 
lock to the bottom of tbe 
tank, whars tbay aater tbe 
■abmailao, and And their 
way to a ladder leading to 
tbo conning tower, tho 
hntm of which they open. 
They tbra etthar float to 
tho anrfbea or letara to 
tbo atartlafl point, Um op- 
orattons being repeatod 
until the ofltoer In ehargo 
conoMere tbo men profl- 
otont. Theoo arrangammta 
havo bean doMgnad to lep- 
reawt as nearly as pomi 
Me tba aamo oondltlons aa 
would obtain la a rabmh^ 
Ins bo at that had bmn 

U the hUta la tha nb- 
aaarlM ba at the top, tho 
water wtN giad'eally dto- 
Plaea tha wbota tha air 
If, howmr, tba bole la be- 
tow tho ten, than the w>. 
tor wm miy ontar wtn 
tho air, which eannot ea- 


thaih la M dlAoulty in 
flatting at thd pMsaw ad 
tbd halmai dread, ^ 
Dhilk Ji air luMa tha 
bba te tba tmm* case, 



.thto in^ sot be aoi wad, „ 
, hoebfdtoMy, «ttlUtoB^im 
flrikflgud tOvtub 
thedreaaaiflralnptjlhaw- 
ttg hp to nhagtito^'ai*'' 
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ALliXANDLR GRAHAM BELL AND THE T|,iEPH#S 


THE STORY OF A GREAT INVENTIOK 


The tetophoM WBB ttnt Introduced to tbe public In 
1876. and put to ihe llr«t practical or commercial uaa 
In 1877 Durlns that year waa orianliod tba drat aa- 
Hoclatlon or company to Jiold t^e patonU The Brat 
(iimiianlea which ayatamatically exploited the bualneaa 
»tic lormcd In 1878,"one foy New Bniland and one for 
the rest of tbo rnlted Staten and Canada. Tbeae two 
(oini)nnleB aucceedod to all the rlfbta and property of 
the orlilnal aaaoclatlon The capital repreaented tT50,- 
OOu the value of the patenU, and $100,000 In caab. 
Early In 1870 theae I wo companlea were conaolldated 
Into one company called The National Bell Telephone 
Company, the Brat company to attain any prominence 
The capital of thie company waa $860 000, dapoalted 
aiuoiiK 8 OtHi abarea of $100 par value each The aum 
of $660,000 In eharei wan ffivon, ataare for a)iare, lor 
the alork of the two old companlea, and $300 000 In 
Hhurea waa left In the treaaury Thin troaanry atork 
waa Bold for the beat price obtainable, aa the money 
wee reqnlred and yielded eventually $480,000 In caah 
The laat 600 aharea of thia treaaury atock nold for 
$600 each In the fall of 187$ a •ettlO' 
ment waa effected with the Weatem 
Union Teleiiraph Oompanr. whereby the. 
moat formidable and powerful com- 
the fleld 


rad ^m 
e atoA bhniB^ 
here wort 


The 


$100 aharea, of which there wefh 
8,600, were quoted at one time at $1,000, 
although that price waa probably never 
actually paid At the hlgbeat quotation, a 
total market value of all the aharea of 
the company would have boen $8,600,- 
000 Aecordlng to papular belief, twelve 
of the original Inveatora have been 
credited with reallaing If not more, at 
leant aa much aa tbta, yet no dlvldenda 
were paid by thIa company 

Becauae of the rapid Increaao In bual¬ 
neaa, more capital waa required, hence 
la 1880 the American Boll Telephone 
Cemiwny waa organlaed and the bualneaa 
of tbe Natlnnal BoU Telephone Comply 
tranaferred to It The ahartholdera m 
the National Bell Telephone Compatt 
were given for each chare of their ato» 
nix aharea of the new American Bell Tele¬ 
phone Company'a Block At the name 
time, 8 600 aharea of the treaaury atock 
wore aold at par In 1881 the Braf iffh 
dend waa paid 

The American Hell Telephone Com 
|iany continued lu bUHlneoa until 18$*J 
during which time Ihe capllal etock bad 
Increaaed from $,i 960,000 to $36,886,300 
When the American Bell Telephone Com 
puny tmnaferred Ite bualneaa to the 
American Telephone and Telegraph 
Company, there had been over $38,000- 
000 actual casta paid Into tbe treasury 
of the company by the ahareholdera ka 
against $36,886,300 capital outrigwding 
Outing tbe lime no stock dlvl^j^^r q 
dividend of aurplua In cash to for 
stock laaued was paid The mnrKn price 
of the American Bell Telephone Com¬ 
pany’s abaree during the year ranged 
above $100 a share, and the company waa 
paying 16 per cent dlvldendt yearly 

Tbe demandi of the buHnpoa required 
much larger capital than confd be provided under tbe 
corporate powers of tbe American Bell Telephone Com¬ 
pany Hence, the American Telephone and Telegraph 
Company was organized to operate the long-dletance 
traffic, and to It tbe bualneee waa tranaferred In 1819 
Tbe dividends were put on a 7^ per cent basla. and 
were Increased In 1906 to 8 per cent, atvwlUeb 
they aUll continue. Since 1800 the sUwk of the Ameii- 
can Telephone and TeletrtPh Company boa been In¬ 
creased from timo to time as the bnalneoa called for 
money At tbe oloae of 1909 there were In tbe handa 
of tba public $306,474,300 

Tbia tremendona Induatry la the fruit of Mr Alex¬ 
ander Orataam Bell's Indomitable and peraeverlng work 
as a young man His story of tbe Invention of the 
telephone Is a story of patient endeavor and experl- 
msBt continued for veare In the face of many diffl 
onltiaa. He appronebod the subject mors or Uka aa 
asBkrt In speach. for both hla father and grandfather 
bad bean taaebera of artlmUtlon and the lawa of 
speech, and he had hlmwlf boon edncaled to follow 
in their fbotatepe. In bovhood he constmoted a talk¬ 
ing machine At tbe age of eighteen he mode dis¬ 
coveries whioh he tbenght original concevalngiha part 
played In tbe prodnetloB of vowel aonnda by the reaoa- 
nnoe of the cnvltleg of the month. It wag pet lane be¬ 


fore he learned that Halmholts had not only mada tha 
soine diacoverlea, but had prodnoad the sounds of tba 
vowels by combinations of tuning forks, opsratad by 
order to repeat HalinholU*B sx- 
I began to study elsctricity In 1178 be 
constructed an experimental apparatus In which sack 
transmitter consisted of a tuning fork with im i 
between the po.es of on electro-magnet Current was 
applied Intermittently by means of a wire which was 
sltscbed to one prong of the fork and altaniately 
made and broke the contact with a cup of maronry aa 
tha fork vibrated. Aa the prongs of tha fork wera 
attracted by the magnet each time the current waa ap¬ 
plied, the fork was kept eontlnuoualy vibrating and 
sounding By pressing a telegraph key, the Intermit¬ 
tent current was sent throngh tbe line wire to the re¬ 
ceiving Instrument, which oonitated of another eleotro- 
ttiagnet and tuning fork It the noalvlng fork waa 
exactly In unison with the tranamlttinc fork It was 
Hlau thrown Into vibration, hut If It was not In nnlaon 
It remained silent, because the portlonal enmmu did 


varying In lutoatty and dlMnUoa la oxaet adoord- 
anoe with tha moUoa pf tha traaimUUag rtad. iW 
two inatrumenta w«i$i'exactly alike, and althor eoukl 
be used oa the transmitter. JPavaal sueh paiilu of ih- 
■trumenta, of different ptteba^ ooBM bo omployod, with 
a lina wire connecting tha two statlaBa, and tha Mueb 
ing of any reed, at either aUtloa, would thwmtionllir 
eanae the reed of the aame pltoh. and that reed onlji, 
to “apeak" at the other ataUen, to that a aunber 
■ ■ be traa 
, howei 

tbna generated by the vibration of the reeda would ba 
too feeble for practical nee In multiple telegraphy ogd 
ha therefore turned hla attention to a ayatem wbkb 
Inolnded a battery and a meohanloml circuit braaksr 
Meanwhile, In connection with Us piofSaalcmal 
work, the Inatmotloa of deaf niitM and their taoeharb, 
Bell had been experimenting with the phoaontograph, 
an Instrument deviled by Ijeon Bcott for mSUng rial- 
ble records of the ribrattona of sound, Tha abrnt arm 
of a light wooden lever wu atmehad to 



of a tunnel, and the long ai 
In a bristle which tooebed a sheet of 
Uaoa. oovered vrith lamphlaok, whioh 
waa drawn along at a nnUOm apaed. 
When a sound waa uttered Into the tuu- 
net tbe aound waves canaad the mafo- 
brane to vibrate and the biintle to tmo* 
on the smoked glaan a slnnous carve, 
which represented the vlbmtlon so sx- 
actly that not only every plfpb but every 
qnaUty of voice, and each of tha vowel 
sounds, prodnegd U* charaetarletio trac¬ 
ing. The principles of tha phonautograph 
is almost Identical with that of the 
phonograph Ball diacevsred detecU In 
the Instrument, and aa he labored to re¬ 
move them, It oconrrad to Urn that tha 
beat form of phonautognsph would ho on 
Imitation of the human ear, In which the 
sound waves are Itkewlss received by a 
membisne, the ear drum, and tbe vibra- 
Uone are transmitted to the Inner ear by 
a series of bone levers. Dr Bloke, an 
auiiat to whom Bell applied for precise 
informetion roncemlng tbo stmotore of 
the ear. snggested the employment of a 
real human ear Instead of an Imitation 


with a Bne straw attarbed to one of tbe 
bone levere to lerve aa a writing point, 
and BcU experimented with It In 1174, 


(Snpyrlabt ISOS hr Dsmi uut g*lti( 


nht reach it with the proper frequency to 
vibrate It waa Bell'a Idea to uie eeverol transmitting 
forks of different pitches, and as many reosiring forks 
of the same pltcboo. Aa each tranomltter would affect 
only tbe particular receiver that waa In nnlaon with 
It, a number of telegrapblc meaaages could thus ba 
eint ilmulUneoualy over a slngls wire. Aftarward 
Bell cubatitnted for tbe tuning fork n etsel plate or 
reed, with one end clamped and the free end very near 
the poles of the electro-magnet Tbe tranomlttlng 
reed, like the toning fork whick It snpamsded. defin¬ 
itely made and broke contact and ihns made the enr- 
rent Intermittent and the receiving reed ribrated en¬ 
ergetically only when It was In unteon with the trnno- 
mltUag reed fitlU later Bell eonceWed the Idea of 
poisrlilag or mognetUJng each reed by clamping It to 
n pole of a permanent magnet allowinfi its free tad to 
project as before, over the poles of tbe eteetro-mogaet 
He knew that the vlbratioa of the 
would induce currents In the ooUe of the 
aloQtKKmagnet and that these earTegta. tuffeUnff toe 
reeelvlnd efoctromagnet tbroafih th* wquld 

SM the reed of the laoetver into vlbrailen If tw« 
resde wera tuned to exact anIaM, This aMa 
msp s w asi l with the grtvffide b dt twry and thg 
efteulUweaker- Tbd rireatt was gaMr hreftan 


snd electro-magnets 

• Another poaslblllty bad ooeurred to 
him. He knew that when a vowel eound 
la anog Into on open piano nil the etringe 
that rorreapond to the overtonas, which 
give tlie aound Ita vowel quality, oa wall 
aa the string corresponding to the tnndo- 
menUI tone, are eet lato vlbraUon, eo 
that the piano repeats the particular 
vowel uttered. In like manner, tbe trani- 
mtttlng reedi, If nuIBclently numenmo, 
miiht take up from the sir tha com- 
, ponent tliMto vtbratioae of a vowel 
iOUBd and tiknemlt then*’by means of 
tbe eleetnMnagiMta and the ima wife to 
to the receiving reeds, which would teproduea the vdwel 


peeoibnity of employing, i 
electro-magnet Instriul of many ■ 
tion with all of tbe r< 
mentary electrical rihrattana, oorrtapondlag to the 
romponente of the aerUt eound waves, In the eoU M 
the electro-magnet. Instead of in tba Una wire, 
thU way." tiM taveator boa bald. “I reallatd 4a the 
summer of 1874 the oone^hm of a ifMaUng WenliaBi^ 
and the appontUe ts tbe flrit form of tele¬ 

phone that ocenrred to my uilad.” Bat It eee m ed' im- 
practicable to construct an- apparatus with a s utt ele n t 
number* of reeds, and so tM '’harp” telaphone wqs 
never rcaltaed. Tbqn tt oeearrad to Boll that tha » 
snltant electrical effopt la the oell n$ tbe eteetrsM*- 
net might be produced by a ajnfffo iped. If ' 

' be formed to move la aeeittdafitM with thtiW 
aeaurops vtbrutlon. WMte ^VMjtbff 
be was skpertmedUfiff wlU|u4^ 
ma«t tram a|ite«tt$fifr.' MM 
the Hghthfaa'fff the dif 
weisbd of ^ IMM dfarialiiril.-'bfiAtf.w 
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MOTION APPARATUS FOR AMATLUR5 

AN INGLNIOUS FRLNCH INVENTION 


n« ptMnotleB of plwtotraphf of monai objoeto 


o oppMOtna, called the CInepbeta, taoi boon 
o obviate tbeae dllllcaltles and to put motion 
r within the power of every amateur pho- 
at laaat to the estent of producing animated 
it hla frlenda and hie children, for the Cine- 
m net pretend to vie with the elaborate appa- 
• which 

If a long and complea acene are Impreaaed on 
I of feet ^ nim. 


fmall perforatlona, eauaea the diak to rotate Intermit¬ 
tently, paualng after each advance long enough tor a 
alngle eapoaure. At the lame time the ehutter la 
automatically eauaed to open whan the dtak atopa and 
to clone when it reaumea Ita rotary movement For 
the dlak containing 14 plcturea arranged In a circle, 
the bearing In died at the renter of the plateholder, 
but for the dlak with T6 apltally arranged plcturea, the 
bearing li free to move In a vertical alide and, aa the 
reciprocating pin eogagee aucceanlvaly with the apl 
rally arranged perforatlona, the dlak la dlaplaced In 
that each picture la made In Ite proper 
place In the epiral curve In either caae the move¬ 
ment of the mechanlam la automatically arreated when neither the meUl nor the thUknese v 


work and eaiantlally almllar to the mechanlam em¬ 
ployed In making the negatlvea But, aa only a very 
deetlng lllualon la tbua produced by the diaka which 
contain 14 plcturea, there In provided, for theae dieke 
alone, another apparatua which can be turned by band, 
alowly and tor an Indefinite time, nhowing the plcturea 
repeatedly In their proper order A third form of 
apparatua la fumlehed for the purpoea of projecting 
the plcturea on a ecreen with a lantern 

A writer In a contemporary refera In nnmeroua fall- 
urea of caatimn llttlnicn which were, however of the 
n of commercial ixtm heavy flttlnga of which 




rata! oM (or a 
hlbUlng thaih la 
of nwvamtni Both 
gOr, by nMona of 
tlvaa, which ara 


)t pleeaa bf abpa- the entire aarlek of apha haa been made, 


the plotama. tha other for aa- 
. manner aa to glva tha Ulnalos 
of tbta devteaa work antomatlo- 
tr almpfa maehantaa Tbb nagb- 
M or 71 la number, are made 
plate, OB wbleh the 14 p 
a of a etrela, while the 





ofalargar 

. . _ „ j. Of betrMtclii “ 

la aao n re4 ip tha latter -!*= ■ 

trtarfbeftnagaita, .... . , 

Ij a ta iw b pba. fa wbUfc * Baptbita.ttia mtnrijjg 


Incae latlafaetory outdoor 
a "Bnrygraph" 
:y well corrected for apherical 
itlim tim^vea perfect dellnitloa 

Id connection between the dlak and 
i^vber^ ilniSf or donb^ plateboldoin. 
M eamar% oan'he tapWad .y 
'daaM^ Ih ^ ordlDamApu- 


good Tbe growth of caat Iron under repeated heat¬ 
ing la dlicnaMed and refemnco la made to Oulo^ 
bridge’! work. Steel flltlnaa have also failed, within 
the euthor'a eiperlence only four out of twenty five 
iteel gate valves, S Inches, 8 Inches, and 10 Inches in 
diameter, were fairly tight after one year’s aerMcc 
A thoroughly sound iteel casting ran withstand highly 
anperbeated steam, which does not Initiate defects 
but rapidly develops them Qun Iron Is high grade 
caat Iron having a tenille atrrngtli of SO.ono pounds 
or more, and le adapted for IRQ itniinds of steam with 
800 deg F auperheat Analysts of various spcilmers 
of Iron which failed ander *50 deg superheat are 
give*, but tha following anrceaafully withstood 300 
aniiarbeat for tonr years Silicon, 1 72 per cent, 
''‘inrphnr, 0 085 per cent, phosphorus 0*9 per cent, 
manganeoc, 048; total carbon, 2 46, combined carbon, 
>W 

laa tt 
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AN INGENIOUS TORSIONAL WAVE tftTtCJOA 

BY THE PARIS CORRESPONDENT Of THE SaEJflTFIC AMERICAN 


({uhsl nf thf Kiiyal PolytecbDlc Initltote 
« ilpv IstMl a ni» form of dateitor for nae 
ti lP|.rai hy »hl h In of special iBterest 
111 novel prin liile It employs He uses 
known as masnetostrlotloii fbnnd In 
Iron or nicksi 


stretrbed In a 
mscnetle Held 
la found to 
lengthen at 
llrat and then 


400000th of 
the tongth of 
the wire The 
Inventor 
sought to In 
crease this ef 
feet and to ap¬ 
ply It to a da 


now Uf tnntenal effert m 

P-'-'*- ur^tchTm: 

vertical ppal 

tion bitwpin two dud points A B Two ran 
slant roagnrtli flelda formed by two equal har 
magnets magnellre tbe wire In two halves In 
the opposite neoiH. with the Intensity / / and 
lonRltndlnallv as shown by the arrows At the 
same linn a tun nt la sent through the wire from 
< to I and this gives a ciniilar magnellratlon to the 
Wirt with an Int nsity Ihe result of the com 
Hoed magii tl ft Ida will be a maguetliatlan of hellral 
form / Owing to the effort of nagneto^lrlctlon the 


wire win have a teralea represrated at <7 In tbo dlrae- 
Uon of the arrow, this being what Is known as the 
WladeaBaBB tonlon eSeet Leaving the tonittiidlBal- 
Held os It Is If ws rovarne the current la the win the 
torsion effaot will be aUso ravened When wa send an 
alternating current through the wire we have a strong 
effect of vtbratloa as the torelon U also ahematlng In 
lu sense A mirror plaoed at the middle of the wire la 
msde to reflect s beam of light on a aoreea and the 
spread of the beam shows tha ampUtnda of the vibra¬ 
tion The effset Is much stronger when the period of 
the sltansUng current is of the asms value aa the 
normal vibration rata of the wire, and we have a 
much longer line of light on the eGraan The wire is 
of about 0 01 millimeter diameter, and Is held under 
tension between two light sprlngn monnted on nn inen 
latlng piste Fig 1 shows ths arrmngtmsnt, and tbs 
springs are coupled to the binding posts A B Nsar 
the ends and at ^ middle of tha wire proJeot three 
■ion points which eoraa from ths bar magnets n ■ 
n t so aa to guide the magnetic Hub Into the wire 
This latter is stretched Inside a glaaa tabs of email 
diameter leaving a gap at the center for ths mirror is 
A spiral of lasnlsted copper wlte is wrapped shout the 
gloss tubes with ths two halves collad Inversely sad 
the inrrent cornea from a and h into the wire The 
copper spiral la designed to reoalve the waves from 
the antenna and it acta to modify the effect which 
we have seen above to be given by the combination of 
the alternating enrraat sad the bar magneta In the 
wlra When no wavaa ara raeelved we have a con 
■tant torsion effect in the wire, that Is a ooastant rate 
of vlbintion When on the oontrary the wave affect 
oocnre In tha copper apiml the rate of the vibration 
le modUlad and the Use of light on the ecreen In 
changed The terminals s b ara eoanectad to a pair 
of vertical antenna wires which are Inanlatcd from 
ground AH the rest ef the spparntns le held Inenlated 
on s glus tube rapport 6 feet from the floor Light 
for the beam le given by a Nernst lamp and the earns 
alternating current drenit la need for exciting the 
wire nsing the proper mesne to secure s very small 
rnrrsnl through the wlra The oopper spiral la Joined 
St the top to the antenna end at the bottom to gnmna 
With such an arrangement the instrument ehowe the 
effect of waves received from a distant etatlon and 


wa BOtlea varlntlama In the Beam of IlgU doa ta thU 
eanra It la de di g n e tl aopsciatly to hw naad tar nrafa- 
tag slgaala ten a ed hg a aacessalw of wavaa, flash 
waves to fhllow eadi othar la sartai an as to tagl 
periods of low treqaanoy The ftaaseney la Snt ad- 
Jnatsd so as to be the flame aa that of tha vlhnUnif 
wlra Baddaa tha taalas at tha hlgb fraqaacgnfwri^ 
thla allowB na ta ara 
a Mfioadn tut i. M hw I 
lag of tha low parloi 
wavaa It dMMdd ha 
remaihad that Prat 


a maehaaloal vlbroe 
tlon aad eontrary to 
ethar detectors, then 
la BO tranatonnattaa 
of energy between tha 
effeot of tha asms and 
ths rsgistarad mtlcal 
IndlcatloD It la thna 
extremely aenaltiva 
In have a permanent 
rsoord of the elgnale, 
tha author propooaa 
the uae of a photo¬ 
graphic hand descend- 
lag in front of tha A. dfltflflHW wWkh teMIIWM 
beam and an the alertJM wavatialMinto 

vartotloBe of the lot meahaatenl vihnfions. 
ter are sidewise, wa would have a set of wnvedlha 
atgaals printed on the hand By nsing a eetralnm 
call which U lighted by the beam as could work 
a Morae register with ths instniamt, proddsd a 
stnug enough light la redaeted ty the mirror oa the 
cell Owing to the aaBsltlvanaM of tha instramrat 
then is BO doubt that It can be need with a much leas 
expaadltan of powar at the smidlng station On the 
othar band It dmpUllas ths apparatus whJeh Is assdsd 
St the ncolvlng station An altarnatlng currant gen 
etntor la not reqhlrad In thla case, but a almple vibra¬ 
tor wlU give tbs needed tmpulaaa tor axclUng the 
stretched win 


THE HEIGHT OF THE ANTARCTIC CONTINENT 


Oui knowledge of the Anteretle continent Is dsllv 
be uming inon i rciliie Soon after Sbarkletons mem 
irelle dash toward th» South Poll bod furnished very 
Inn I lent data In legard to the Interior 

I the lonllnent Chan ate voynge rap- - 

(It d \aluabl additions to out knowl 
idgi of tlK boundaries of this vast terrl 
loiv The fnmh expedition succeeded 
In Bur\tying a nratoly a great many 
lullcH it (oeet line that had previously 
bill (iitirely unknown oi only conjectur 
ally laid down 

lh< resulte nt these expedlMons prove 
Hal ihr niaea of land aciumnlatid about 
till boulh Pole ts even grcatir In com 
lailBon allb the other lontlninta than 
had preiloiialy been auppoeed The ole- 
11 I U Involtcd In thla (omparlion In 
hid an retlmal if ana and a deter 

Inntlii of thf heiRhta of the monntalB 

II aas a Doth of IliPRe elsminla require 
xart and r mi rehonslm aurMya The 

linhhm aas llrat attacktd by Ilnraholdt 
Bi iin locb elan our knowhdge of the 
rnith Has \irv Iniomplete Hence Hum 
loldlH lathialPB of the mean elevations 
of tie known continents abovi the eaa 
Uicl are far loo low This mean elovx 
(Inn la tli btlght of a flrtltloui plataan 
obtalmd by diKtrlbiitIng the mesa of the 
ontlninl unlfornily ovei Ita aurface I e 
It le the quoth nt obtained by dividing 
the volume by the area Humboldt ■ esU 
mates of the mean ilecatlonB of contI 
nenta are Purope 8 " feet North 
Ainerloa 748 feet South America 
11 Cl feet Aala llbltfit entire known 
lend siirtare of tbs globe l 004 feet Bs 
tept In the esse of Bnrope these values 


BY WALTER LANGFORD 

tlon end toourate urveys sltbongh a geaeral estimate AnisrrUc ceatlnaat Krucmmel who was the next 
(BD be obtained from elementa of s totally different after Hnmboldt to attack ths problem sstlmatsd the 
(haractsr as we shall see In connection with the mean elevation of tbo entln knawn laiul rarfON of 

the globe at l 4a feet, a valos which 

-- - wia etui far below the truth The 

later asUmaU of Lapparont. hgoed on 
more complete data was tOOO feet, 
or more while the more recent eitl 
mates of Mnrray Pwck, Lnpaa and 
De LUlo are etJU higher Mnmys 
M valms as roviisd by Panck are Htt- 
tm ropa >!• (hat Auatralla 818 fast, 
North Amarloa, 1,8<8 feet, SonUi 
Amarioa. lOflfl fast, Afrtoa iM 
fast, Asia nil taet ganaral laatl 
rartaeay HU (flat From tkass vataea 
M whlok appear ta be very nearly eo^ 
Net. the total volii^ of tko hoatl 
MBtal xHnflwi la fompntad to bb ataut 
twnnty4Mr »r"l^i oaMa sdla* 

AH of thaoo ogHmatM Mata only 
aa to tkoot partf oCOm world tbkl ware 
kaown at gia epobkfl wkan the vartons 
mflteiiUa warn mads Tha rfleant 
■» AhtBMio fgplflratioaa hflva oMlraly 
aaagad thwioobot the proMaa khd 
^ havai Maad thfl Antarette ooatlMBt 1l» 
tha drat >hu» which ^ 
ocooplad by Asia. Tta mast a«d qd 
MR taoBlve knawladg* WhU wo pnw 
paflflflM Ik regard 10 am ofhtr oo«tlf 



, Motnardna hao tMdaflvond t» Afltor 
^eia thf IwiAht of Iho AjMirell* oMt- 
tm tim mA f fli m laili Al dttflL *y*|i 
tho 4 Hkral|Mhlh of diMb 
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^iid;SitlE5 OF SCIENCE AND INVENTION 


IteaMd lunwttk to a tntoload ot hmam on the 
Welto ft NorthwMtMik BaUwcr 
I are Alt can loaded with mlsen' 

___ m eaebt each room betog it hr M 

jig a feat, aatieme beltfht ahore the oar is 1ft feet 4 
laeUe. la addlttoa there are two < 



ft TlftmOftB n 


tooft^to ktteheas, and two oars that carry other wreck- 
afts of the ooal^ilaiaB town of Bock Creek, Texas, 
whose mlaes were abandoned The train was moved 
sac c es sf aUy at the rate of IB miles per hour, and 
around a nnmber of alx-de(ree corves havtot the 
outer rati elevated four inches. 


In order to produce a oemptetely-balanoed engine, 
an Inventor baa recently adapted the unique plan of 
providing the englna cylinders with two pistons each 
The steam enters between the two pistons, separating 
them This rendera the cylinder heads nseleas, for 
there Is no reaction against them. One ot the pistons 
la provided with a hollow piston 
rod to receive the rod of the 
other piston. The engine shaft 
Is provided with two cranks at 
right angles to each other, 
which are respeetivoly connect 
ed to the two piston rods. Thus 
a forward end backward Impulse 
Is given simnitansously by the 
steam entering one cylinder, and 
there la an equal diatiibution of 
the load When the platoni 
reach the end of their stroke, 
steam to admitted to a second 
cylinder of the same type, which 
repeats the oparatlon while the 
drat cylinder exhanats There are no Jolts, strains or 
vibrations, as the forces are entirely abeorbed in mo¬ 
tion The ends of tho cylinders are preferably closed 
by suitable doors, to prevent dust or other extraneous 
mstter from entering snd choking or clogging the 
working parts. These doors are shown open In the 
accompanying photograph The model Illustrated has 
shown remarkably high efllcteacy, and la so perfectly 


the lire, owing Ui the ulaatUlly 
ot the air cnabion, and aa they are tonstantly in uin 
tact there la no wear This ingonloua little machine 
will blow a Iftwtop or larger organ silently and with 
very high efllclency It requires no atienlluu, and 
current eufflolent to run the motor le obtained hy ton- 
nectlon With an electrlo lamp aorhet As it Is praitl- 
rally silent and ocmpius a surfaee of only i.S by 
IS Inches snd is S3 Inehea In height. It esu be plaeod 
on the floor besldo tho instrument The siwed of the 
motor Is constant, but automatic control of (ho pump¬ 
ing Is provided by a chain connection between tho 
swinging bracket and organ reservoir or bellow b By 
meant ot tbla chain the motor and henilHpherH may be 
drawn through an are of BO degrees Into the iioslllun 
of full organ, while a aplral aprlng n lurnu them to 
the neutral iiositlon, as shown In tho Illustration 
The rising and falling of the reeervolr thus cause 
the speed of the bellows handle to vary from sero 
to maximum, and keep the bellows full aiilomallcally 


ft xoTtL rispu riTiiro HAOHZirg. 

The peculiar flying machine Illiistmted herew'lth was 
one of the novolUea at the Olympia Aero Show held 
recently In London It Is tho Invention of Messrs. 
Wyllie and Ottino, and consists of a largo uiinibi^r ot 
small planes arranged In an endless band and driven 
oomowbat after the manner of a tread mill, the Idea 
being that aa tbose planes move along from one end ot 
the machine to the othor nt a rapid rate they jiroduce 


Whan the Zeppalln balloon was destroyed In a thun¬ 
der storm two yean ago it was asserted that a statlo 
disoharge of niaetrlelty from the metallic frame of the 
halloou had Ignltsd the gas To obviate inch an acci¬ 
dent In the future, a Oerman inventor has davlasd a 
balloon having a wooden frame, which ho claims la 




not only lighter than aluminium, but la stronger as 
well ft trsme thus oonstructed was exhibited at the 
Frankfort Bxpoaltlon laat tnromer, and proved quite 
an attraotloa. The Bcoompanying photographa show 
how the frame la mads up In a network of wooden 
strips which to very strong and yat poasesisa a con 
slderable degree of flexihUlty The model llluatrated 
to 66 feet long and I feat In diameter. The meshes 
ot tha natwork art much amaller than In the Zeppelin 
type of baUoon, using aluminium framework. Accord- 
In^, the wooden frame makes a more effldent support 
for the envelope ot tha balloon when the gas la ex¬ 
panded hy the heat of tha ann Another advantage of 
the wooden trama to tha tact that It can be repaired 
anywhore, whartas alunUntua can he woiked only 
wHh gpeeW agparattts ind by an experienced work- 
idan. The woodmi frame to not aflaoted by heat or 
col4 and may be rendered wattrproof by coating It 


balanced tbat It Will run smoothly on tl 


ft WOTIL ABTOBAnOAUT ADJUITABU OMAZ 


A novel method of adapting electric motive powsr 
to organ blowing to shown in the accompanying en¬ 
graving The mechanUa compriieo an accurately 
turned hemisphere of aluminium driven by e small 
electric motor flxed to a bracket awtnglng horlion- 




a lifting eRect owing to the slight angle to the liori 
sontal at which they are s«L Aa they move arounil at 
one end in passing from the bottom to the tup ibsy 
are at an angle to the hnrlsonlal and ailll product a 
lift, while os they descend at llm other lUd llitlr 
downward movement pnslucca a lifting effect Tho 
machine was exhibited without a motor but this fiut 
did not detract from Ita novelty The Idia ot tht mov 
lug planee Is tbat tbo flying marlilne will lift Itself 
dlroclly In till air and that no forward motion over 
the ground will bo required 

ft nxnxTnii wbabt 

One ot the longeit wharvia In the world, almosL a 
mile In length, nr to be exact, 4 'UO feet Is at 1’url 
Loe Angeles, Cal It extends into the Pailfli In a 
long serpentine curve The mason for this loustrui 
tlon to that It offera bettor roslstanm to tho strotig 
currents and the biifTetlngs of the nates than If It 
were perfectly alralght 1>ntll the nearby harbor of 
Ban lodro wna developed by tho Federal goveriimeut, 
the big wharf at Port I..08 Angelos was a very busy 
place, but of late it to comparatively seldom used ix 
rept by the Japanese flsbormen, who have formi d a 
colony along the adjacent beach 


The spasa U rqralswS tor a nlBilsf ha 


a vertical splndla Tha b«blaphsre drives by 
ftu ordinary blcytOa Vbftel fltted with a puen- 
' natBa tlto, as shown In the UluxtraUou There are 
djfcto chain and sprodkst ganr, lor itlU fur- 


* moHon to Um hoDowa hondlo 
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Mi! I * 


LONDON 


IF YOU ARL GOING ABROAD THI5 
5UMMLR—GOING TO LONDON 

yOQ abould bave fai your hands bef or e laiUnK, a copy of 

ScHbnet^9 H/Iagawltae GuMe 

to London’! beat Hblda, Bhopa, ’Theatres, Reatauranta, and other 
ptaoea of interest 

’This Oulde la mailed free. It has been specially prepared for us 
and ws want every reader of Scribner’s Mafsahie, who is going 
iditaad, to have a copy. The Oulde cnntaina Jwi the moat helpAil 
and useftil information. It ia anutll, handy, invaluable. In twelve 
"WaOca,” you are taken about London by one who knows London, 
knows what Americans want most to know. 

Write for the Guide now, addreaaioK 8 e t 1 t ma i*m f■i^^f w ^^wa a f 
Tmaw* mwmrnrn, 183 FIHh Mvmmum, Nmw 

Imk CMy. 

Your a ttentfoo la alaooaOed to the fecial aervice rendersd Americans 
in by this Seribnar Bureau. If yon wU communicate with 

nor London Offloe on your arrival in Bncbind, moat desirable infomia- 
tlonand introductiana to the beat riwps, hotala and travd oCBcea, will 
bOclwarfUny given. 

A ]pat^ Itot of thaae eatabUafamaots ia aa fbOows: 


out Id open nalt paim lias n'rontly kIv 
way lo a modern muUlpli >apnrlxtr »l 
ImpTuved Uevletia for nn ovi rlna t 
mother liquor and tho Milt It lonali 
of a atnam boiler and a number of tapi 
tieni an air pump etc 

Aa the boiling of Ihn brine and miilli 
liquor la carried out in varyo at low le 
perature tho doeomiKmIllon of valual 
rbemtral rompounda la entirely prevei 
led, tbuB Inertaalng the lurallvi elTetlH 

H prodUrta 

When tho brine haa been bulled die 
to guch coDcentratIun aa to eontaln In 
hundred kllogramniea twenty two kl 
gTaroniuB of common aalt a auiieraa 
rated aolutlon la oblalued from which t 


part to tho aalta an arid taete 
aro UBcd for tarloua theraiieiii 
wbllH the brlno left aflrr tin 
of tho rummon aall forinM 
Ilqnor uevd for other tin ri 
poeea and of which aliout t 
are produred iH>r aiiniini P 


lumps 

Experiments ronim 
shown that the Kre 
tains not only pleiitl 


other part remaining lu aolullmi furniH In 
the brine a iiermanent aoiirre of eiiiiinH 
tion Experiments made by KUIer and 
Qeltel, aa well as by I)r K AHchott, haci 
shown that the realduea cuulalu not only 
considerable traeoa of radium, but radio 
thorium and aellulum ay well The 
mother liquor 
narh brine aa well as from the bathliiK 
mt was llkewlae found lo be atrongl} 
radioactive Purthor experlnimlH di mon 
atrated the poaalblllty of Iwilailng irmeH 
of radium from the roaldiiea of roni’eii 
trating the radium aalta. Am the gprIngM nr 
Kreuxnach yield every year mdlomtlte 
raaldnaa by the hundredweight It wag 
daaaied advisable to attemiit the produe 
Uon of radium aalta on a large urate Mr 
(Ooselsdeil os pope VO ) 
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mnciaMni will mbii hv sm.itm ofMOauu* 


,' -l* g»ti. "ei.t«.i» arsSjfsS^fi USS *>“• iiunnwi. nWt »3m 

\ -i«S'S»;S3.«RSWS.«Wr tu«u tml MpwtaUy iwb- 

iMMlryNetV^lll^Weputt tie at tka I'MMBbtot tb# VMmUaB ptodwnd by lB0y 

‘ uti^rtftSxP^V^ utyral tethlbt ni4 Oiibblac «•!«•, li 

■ -SrSaL’fet^'S^^ •"* 

, , TlKWth thta rmdltiii<«mtw cs 

' *j^Sulfi%wBuaaSSMS9&Stk*l£!&M Of too raeant data to allow datnlU onr 
; ,«.'!SU?a»«SBa.\'CT4^^ to b, It aorttlata oow 

I ■!iai’"SLB&lSml(a^lM8^MUtSlDr tut ^3l atltotaa a T^^bla addlUeo to tba pna'| 
1^.1. mathodi eS modant madtotea 

.^gsiswgl^ — 

. iBaairTaa.aif».-jMa^BaBaAaa*admat tha fraa and of ono ot hla ataal 
Bssfc”*” " “ iwidAir loa i oantar of a membrana capa- 

' J»ip*7Jg, a\y.-waataa tiMnuMadAddrMi bie. Ilka the ear dram ot takloa up aojr 
I “ kind ot albraUon The ttxed and of tha 

i bAtfBiSSJ'i.SWfiSa'SiSja' Twrf -aaa not to ha alampad but «a. to 

inalrTNa Ma<«.-WAirt«ijteiai^nr awn-' be binged looaeljr to tba j^larUIng mag 
. o.t. »> that it womd no longer hav. 

' U!«.'Kri£rSL::'^:‘^V£^ any datmite rata of TibraUon' but would 
MnTSTr^TSiB^TSriicoM'n^^ follow all tha vlbraUona of the membrane 
> •oa*'" w »»•“ M«i«« ^ atmllar Inatrament waa to ba uaad aa 

a^T^^Inr'w«Siiim?^aooanSu*ra1& o receiver But tha apparatua wag not 
I anvnatur { conatrurted at that time becauaajBell 

wi?S} ig» I donhtad whether the currenu gantiatad 

I by the action of the volte alone would | 
iktSlKatSlMn oAt '**"** I lafflee for prnctlrnl telephoDf Puflhnr* J 

«?** M^rKinKK If moree be wan Indured by hit UMMitatea ^ 

kftcnmMBtnn*" ”**' *“ cumobt devote bit attention to mnltlpU tatef 

*** miefciiwf to rapby 

laaalrF.iirtiaar^wi nwntfr.M.or' O”* •tay In tuning and teating tha 
ijjSIWt«na£M<»aM%>n>ii<niCi)i«iMM- tlamped reada Of hla trunamlttera and M- : 

.iMuiryita ’** *'>•* ”«*»»>»« : 

1 AnmlwuwanalMiBiaaflhvMBiMiditMUAS vibrated and lounded when the trana ?l 

imain Na. giM-WUHM tha ecMnn of the mlttlng reed of tha aame pitch waa ( 
, Unlwii&fMrU.pfiiiwwa'^.rLt.r parted although tha battery waa not In 

; -iSateLilJllSSraSWiV!:*^^ circuit Tht, dUcovary lonvinced him - 
leaeiw ita aia i W |tfi ^_«y w md nuaiw- that the membrane apeaking talephona 
I * i/“ 1 I dovlacd a year earlier could ba made to n 
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■luliMir"* pSSMBAklwwteHT''^ 
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lejial ry^U^jaaOT.-Wepwi edaranoC Mkm ot 

tsszsi 

,gg|:^jUbf«v;rHaaM 
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Tho long and patient raianrtbM thnt 
iOo(no!i followed cannot be here detailed Mem 

I y^**n" ®* branei with ettacbrd patchei ot Iron and 

‘■Stl'Z varloui dlmenalone were triad 

jnffl^^.u.aaA.iSnT1>.Knn4aw. apparatua waa varied In many 

iB«a|niia.||ia«.-wwiad «wwtwa-ranoiur othef ways Tbcn It waa discovered that 
T: a thin aheet ot Iron could be uaed aa tba 

i«tee w u t «i ? pA snS~ak£’tn&\ MooS }{$a w membrane Tbua were developed, enacae- 
w—d. - - - - dHrt t**o apparatua patented In 1176, 

jJBr'giE!ihffilg%ara*adgTCgwwa the telepbonce that created ao profound 

laaab^a. oigg - Wiatae. _ , _- of a • oenaatlon at the Centennial Eiblhltion 

oraoftiSM^dtMei^ ^ In the tame year the Instramenta pat 

^“““ 7 “. ^ 

Neumann, Dtiector ot t^nSeunach 8a phone which with aome modlBcatloni, la 
llnea undertook ezperlmenta aocordlag to atlll unlvcraally employed aa a telephone 
a method worked ont by Dr AactaoS One receiver 

ot tho wlngi of the boiling home wee From the beginning Bell bid nlmed 
converted Into n radium fnetory wbkh mt the production of an undnlatory cur- 
bae bein operated tor over a ytar The rent capable of repreaenttng all the com 
entire annual production of active reild ponent harmonic vibratlona ot vocal 
uca le now worked Into radium aalu an aounda This fact eharply dUtIngulahea 
end which baa made poasible an eaten hla Invention from the old Roll tele- 
ilre therupentlcal uaa ot radium com phone which, employing an intermittent 
pounds, both as a whito Inaoluble pow current produced by elternately making 
dor ot high radicmctivlly tor compreeata and breaking the circuit, reproduced only 
olntmenta, etc or directly In a dried con the pitrb of a lound, but not Its quality 
dIUon, and—on a tar larger scale—In or fimbie and was conaequeutly unable 
the ebape of gaaeons emanation tronamlt to transmit vocal eoundi and artloulato 
ted to water speech 

An apparatua perfected by Mr Neo- It la rate to lay that no pntants for 
mann rendera it pcaalble to determine nay Invention have been anbjected to 
the amount of emanation Imparted to a aocb long and bitter litigation ns the 

given quantity of water Bell telephone patents During one of 

Mr Neumann baa recently worked out the many lults which Involvod tha valid- 
an Improved charging method which Is Ity of the patent Mr Bell v 
eipertally eulted tor Imparting to any stand for dftytwo days daring wbluk 
liquids a very tatenae activity it000 to Umo be recited the history of hla luvcn- 
60 000 Macho unlu) Howerer no de- tlon with a elearneas and rooetsmi' 
talle aa to ibli method bare aa yet been that atUl cbaractorise both hla wrlttnga 

made known and bte apeoebea Aa we no it today, 

Batlafartory iwralta have been obtained tbe talcpbone la praetleaHy the lame la 
by treating, by meana of charged drink principle and conatruetlon as when It 
Ing or bathing water chronic rheums- left Its Inventor*! ao tSr aa tka 

tism of the Joints, and gout, while a receiver Is eoncarned Few Invaatloas 

number of other oomplalats are favor have changed so little To be sure, tha 
ably arted upon nppearaBce ot the apparatua haa baai 

An Intcnstlng Ikct BKwrUlned by greatly modUM. Tba multiple awltck- 
those pbyalclsna who hare tried the ra board and tbe ooamon battery system 
dlum-water treatment, la that many pa- have heM latreduead, and the very dUI- 
tlenu at tha beginning of the cure wUI cult art ot telapbims angUioering haa ba« 
ibow a Striking rcscUon, eonalsUiit of a developed But for all that, tbe ( 
reerndaoeanee of aome eym ptg a ua of tbe phone etUI rdmalas tho rame In pri 
malady, and In tama oaten In neme trou pie 

ble in the giMral ooMltlon (laaosuUa, rtoftmer Balt makw no drim ta b«l- 
lent ot nppaUte, ate) m lona enaea tkls saM ^UUF. Ba wrah s|Mag tkgt M B 
naetta aualtaats ItnK ai a aUght IM- aol taa* Idt lik CtthaivMaw, Mr. IM. 
laf of lataagoatioB «am« MMk gii' (OsMlnM a» fwt 
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tf, wtrtleM ilsnallDg, too, ba made ■ome 
^\r exparlmenu which, bad they baun 
^{p4fjk|I«d, Might •Tantnall]' have led him 
bdaiUia Held of wlralew telegrapbr and 
tewbdnr Daring esporlmeaU which 
he made on the Potomac River In 1878 
and 187B, he lucceeded In ilgnallng for 
over a mile He Informed the writer o1 
tbia article that an account of hla work 
on tlie Potomac River irhlch he gave to 
Preeco In England, may poavlbly have 
Inlhianced Preeoe In hla own work Hla 
attention waa lint called to the aubject 
In 1877, when be waa etperlmentlng on 
ground conneetlona Ha Med pokera oa 
termlnalo. When he thmot a poker Into 
the ground and put the telephone to hU 
ear he heard a clock ticking It waa the 
Cambridge Oboervatory clock, which he 
aailly recognlied becauee It mliaed a 
tick now and then an It regulated the 
time In Boeton Cambridge waa nowhere 
near Mr Hubbard'a country eeat, where 
the ezpeiimenta were conducted 
Aerial locomotion la another art with 
which Profeaaor Bell haa become Identl 
fled Hla Intereat In the aubject waa 
arouaed when, In 1880, be began to make I 
klte-flylng eiperiraenta, largely for (he 
aake of hla health He atarted with a 
Hargrave box kite and eventually devel 
oped the tetrahedral prlnolple, wbkh la 
now well known among aeronauta Dur¬ 
ing the conrae of hla experlroenta be 
found that he needed the aervlcea of civil 
and mechanical englneei# Accordingly, 
a little oaaoclatlon waa atarted under the 
name “Aerial Experiment Aoaoclatlon," 
which Included among Ita mumbera the 
late Uent Belfrldge, Qlenn Curtlaa. Bald¬ 
win, and McCurdy, all of them now well | 
known. Baldwin and McCurdy acted aa' 
englneera, Curtlaa waa the motor author 
Ity, The ooeoclatlon waa Mra Bell'e 
Man, and waa founded to carry on Mr , 
BeU'a own work. She aold the only piece i 
of property which waa hera In her own 
right, and which had not been given to 
her by Mr Bell, In order to finance the 
noaoclatlon. Although theoe englneera 
were oil originally engaged to help Mr 
Bell In hla tetrahedral experlmento, the 
membera of the aaaoclatlon ended by help-' 
Ing one another Selfrldge woo the flrat' 
man who profited by the gaaociatloa'a' 
aaalatance. Believing that It woe beet to | 
follow In the footatepa of othera, and' 
then to Improve on their work, he atartr' 
ed with glldera, and finally bnUt the, 
"Bed Wing," which Hew nuoeeaafuUy i 
Negt eome Baldwin’a chance Be embod-' 
led bta Ideoa la the "White Wing," In' 
Which wing tlpa were Introduced, eon-' 
tydlUng devleep which ore now the aub- 
Act of ao much controvaray Then coma 
curtlaa^ “Jane Bog," which won the > 
Sotentlflo American Trophy McCurdy fol- i 
towed with the "Silver Dart," Baldwlo I 
and Mon wotted at the tatrahedni prln-1 
elple in Nova fiooda, esporlmanta which I 
Mu net yet eonolndei Curtlaa ruaMlnad I 
oi Moauneadalport. Tork, and BMt 
Hdga, vaa rtcaltod to Waahingfam by the 
Whr ttopartmewt. The eieoclaHoii wee 
,diii aegttated' that K «aa ueoMry to 
gdopk aaoe meaaa of eeaamaaicfltlea. 

weaWy'bulletfaa ww? fitarted 
,ks4ar«M^‘1&hdlMtnotthaAarlaIBk- 
Ayxfrt faii," which hadacom- 
-'wp|iw' ''•((aiYutau wf aeVaq, and whiOh 


HllflHT Of THE ASTAKOTIC COnniirT. 

(Concluded from page iCi ) 
concludea that. If the continent rovora an 
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O UR new Automobile Catalog quotes THE ONLY 
REAL INSIDE PRICES ON AUTOMOBILES. 
In this catalog we show automobiles for $370 00 
and up, six different models, all built by us in our own 
automobile factory. When you buy a SEARS you get it 
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With our new Automobile Catalog we will send you 
our Booklet of Testimonials showing pictures of custom¬ 
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with letters from them telling ^eir experiences. 
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about 3 8 mllllmcti-ra xr^ater In January 
than In July 

The obaervBllnna made by rootnt ex- 
plorcra, bnwexer, led Molnardua to tha 
ronrluslon that the nnan atmoaphcrlc 
presHure over I he xone lying botuocn 111 
degn-es Roiith iHlItudc and tbo Antantle 
rirrie Ih not great) r, but la 0 73 tnllll- 
meter Ii-aa In January than In July Thia 
rvault In) ream a the Jan)iury dell) It of 
presanre an)] reatrliU ihe area In whhb 
It (an be maile up to the Antarith xone, 
In »hl)b, ))>nB)'«)uinlly thr< mean almot- 
pherl) pn-HHjirc udihi b)- 11 minim)'teni 
higher In January than In July Wlttaln 
the AntaiitiL )lr)]( th). only obacrvatlona 
available tor iIiIm )1I)u uhsIod ar)2 thoou 
of th)' BhIpH IlliMovery Heigh a and 


How Would You Uke to Have 

A SUMUER ROUE 

BuMt, FunOahmd and Equipped with 
Oarage, Automobde and Motor Boat for 


• 2,000 


Esther Singletoa tells how the above may be purchased 
in her artkie which appears in the June number of 

American Homes and Gardens 

The article specifies the cost of the house, the garage 
and the boat house; the cost of the automobile and 
motor boat It also gives the exact cost of each artkio 
of furniture and eadi piece is iHustrated, so that the 
reader can iudge for himself whether the objects described 
appeal to his particular taste. 

Copies of this number of 

American Homes and Gardens 

can be purchased at news stands, and in the Subway 
and RaSroed Stations. 

PHom, 25 Cuaim 

MSCmi A company, tno., PubOaherm 

aat Rmodwoy, Mow VoHip M, Y. 


) rpaa)^), an)l tlip )lin')<r)-n)*p la gn-alf-r at 
lou than at high temiM-ratiin-x 'Hpn)p, 
In a rpglnn wliprp thp Btnuwphprlr pnm- 
H)ir) l« ) niiHtant througljout the ypar at 
the Rea Ip)p 1. It la aiMirp) lably highpr In 
Bummer than In ulnipr at an plp\etlon 


it)-i1 tl)at thp mnan at 
aturp of the Antanti) 
fi dpg P In January 


Rpa IpvpI n)it thp roaati of the AntaD-- 
tlc continent have been Axplured auffi- 
clcnlly to make It reaaonebly );ertaln that 
that ronllnent orrnplps very approxi 
mately, two-thlrda of the entire area of 
the Antarctic tone Henco, on the an 
oumptlon of a ronatant atmoaphcrlc pren 
lure over the remaining third which I-) 
covered by water, MelnarduB arrlvea at 
the eonclualon that tbe averag)- height of 
the Antarctic continent Ib about 6,600 
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Tb< miiuriiialwayii tJwl 111 nTrlvi tur riamliiaiifin illuatniiyl utMJn 
nf jlwly hiiiml Ifthi |ilialiijm|iba an iAhi^Dif •rtlcln 
•tlrntlmi AmqHnii anlrla sill by pud lor at nvilir rptct raui **** 

THI S£W XHA OT AkBOVAITTIOl IR AaiUOA 

I T la 0 ciirloua anomaly tbat, altbouBh Amorl(« U 
the birthplace of the prartlial flying maeblnc— 
a illitlmtlQu which la universally admitted and 
atanda In little danger of future disputation— 
the further development of the art of flying, oa first 
demonstrated by the Wright brothera, baa hitherto 
been confined mainly to Furopean coiintrlea To tu. 
It baa aUaya leemed probable that our apathy wu 
more apparent than real and that when tufll- 
(Ipiit stimulus was offered, the art of aviation waa 
sure to come Into Us oan, and Its devetopnieat be 
prosecuted with a seal that was worthy of the energy 
and liberality of the country In whlih the first prnc 
Ilia] flying machine had Us birth. 

Rvidcntly the needed spur hsa been afforded by the 
phenomenal ai hleveinent of Glenn II Curtiss In mak 
Ing bis recent flight from Albany to New York at the 
unprecedented speed of over fifty rallea an hour 
—a feat which vlndlcnUd both the farelghtnlneoa and 
the llberallly of the New York W'orld In offering a 
prise of $10 000 for Such a flight In connection with 
the recent Hudson Fulton festival 
Apart front the fart that so great a diatanee was 
covered at so high a speed there are other eonsldera* 
ftona which largely account for the itowerfnl bold 
which this flight has taken upon the public Imagine 
tion, such for Instance, as the altogether untried na 
turn of the course the almost complete aboence of 
suitable landing placet, and the absolute romposum 
with which, when an emergency landing had to ho 
made, the aviator circled In hla path, swooped down, 
bird like, upon a small oiten clearing above the rocky 
and hill-covered cliffs landed, started again on 
the final leg of hla roiirsv above the crowded shipping 
of the North River, and finally came to rest on Cover 
nor 8 Island at the very doors of the honse which was 
built for him during the Hudson Fulton aeronautical 
contests Hern was a man who at the very first trial 
and over a course which bcMSUsc of the encompaaslng 
mountains and ravines and the resulting air currents 
was iH'Ilcvcd to he eaeepticinally difficult accompllfhed 
with evident coinpoBiire and at llmoa with a auggea- 
tlon of compiLtc mnp frolit a feat of flying which 
only six montha befom, waa regarded oa a dream 
of the enthiialast 

IVhen tho nnwa of hla accompllshmenl was flaBhed 
throughout the country Its effect was Inalantaneoua 
and poetllvely electric The last doubt aa to tho prac¬ 
ticability of Inng-dlatancc crosa-country flying van 
Ished and the nvldcnc-e of thn awakening was shown 
In the almost Immedlalo offer of over $1001100 In 
prirea for flights of a similar character, to be held 
during tho present aenaon In various parti of the 
Unllc'd Htatea First came the slmnltaneoua and mu 
nlfic-cnt offers of $2'i,nnn hv the New York Times 
snd the Chicago Evening Tosl for a Chicago-New York 
night of about 9tU) miles and of tho New York World 
and thn Bt IiOiils Ibuit Dlspatc h of $'10,000 for a 
fit Lonla-Ncw York raco over a 10OO-mlle course 
Then the Wnshlngton D C Chamber of Coinmeroa 
and the Aero Club of Wnshlngton offered $20,000 for 
n 2211-01110 rac-e frenn Washluglnn to Now York and 
as wrn go to pnsa a $10,000 prixe la being promoted In 
Pt Louis for a flight from that city, over a diatanee 
of about 210 miles to Kanaai City and $S.000 la offenid 
for a flight over a 210-mlle course from Indianapolis 
to Chicago 

Such are the attractive prises that have been mads 
available, within a week of Cnrtlaa'a flight, to promote 
lengdlatanre feats of the same character At tbs 
HUnr time, throngh the llberalltv of Mr Rdwln Oonid, 
as noted elsewhere In this Journal, attention la hotng 
dlnctad to the nechaalcal Improtfemeat of the aero- 


Sclenilfic AunericiA 


plane Itoelf, with a view to enlartllng 16e gbllltY to 
remain ctontlnaoaaly In the air and eatend the dura¬ 
tion of lu single flights. The offer of the large sum 
of $1B,000 tor the heat sneceraful aenqilano pravldod 
with two motoia, one to be held la reaerve for omor- 


flora b« dl«Mi,^a«k II IM avoid'K rapdkH A imM 
that a ifcto ak«r kvdlY ten pHMd M!»>toii 
Ur hr tlw IkM tM| nhnarlna rtow l«4a to tito fBflt 

fluo, ovpA thoutoi tbr period of m^ to o ra li v to ttoh 
' Bg to tho inrtaoe to n (ona 


and conitrnetors. and shonld resnlt In the prodtseUon 
of some very Interesting combinations of motivo power 
The above ndtiim^ of tho happenings ot tho past 
week surely Justtflea tho aUtement that, when the 
history of tho art of flying In Americ* comes to be 
written, this period will stand out aa second only tn 
Importance to these era^raem«rablA days. wh« the 
Wright brothers were msking their flIghU above the 
Band hills of North Carolina tn tho first praotlcal man- 
^Frying and eontrollahta aeroplane propoltod by Its 
own motor 

TBi nsn. OY tn ioiHAxm. 

I UDOBD by the number of tragic dlaaatera which 
bu overtaken the submarine daring the past 
few years, this grSstly dreaded Instrument of 
war might oeem to be oa great a menace to 
friend aa to foe In the aboonca of acc-urate In¬ 
formation aa to how many lives were acconntad for 
by the aubmarlne during the Rnaao-Japanete war, It 
te a c)ueation whether In the last ton yaan the anlr 
marine haa not caused thn death of a greater number 
of Ite own crows than It baa of the enemy, and we 
liasard the atatement that considerably over half a 
hundred Uvea have been aaertfleed during the past 
ton years In the ordinary peacM maneuvort ot aub- 
marlno veaacla Tho tong roll ot diaaater la headed, 
In point of leaa of life by the alnking of the French 
veoael “Plnviooe'' on May 2tth laat, off Calala, when 
211 ofllcors and men toot their Uvea The moat fatal, 
aa It la the moat frequent, cauae of accident la colll- 
alon We all remember the running down of a Brit 
lah Bubmaiine off Bpithead by an outward hound Ort- 
ont liner which came up from behind unnoticed, and 
apparently passed entirely over tho inbmarlne With¬ 
in the year a atmilar accident happened at the en¬ 
trance to the Kngllah Channel, when a large chip ran 
through a fleet ot aubmarinen at night time sinking 
one of the boats. To the anme causcc was dno this 
recent French disaster, tho * Pluvloae” being struck by 
the paddle-wheel of a Calais Dover passengnr steamer 
as the latter was leaving Calais harbor 
At the aama time, although we deplore the terrible 
loos of life whieh haa oerurred, we nnat not permit 
them dlaaatera to ihaka our faith In the utility of the 
submarine for the aeddeota have been chargeable to 
Inefficient handling, or shall we aay to lack of sutB- 
clently enperlence, rather than to any Inherent 
mechanlf»’-'flefecfB In the design or construction of 
tho anbraarlne Itaelf In recent yesra, outside of 
thooe flue to collision the losses have been charge¬ 
able, not to theoretical or mechanical defccte In thn 
beats theraaelvee, but to earelenneos or Inexperience 
In their manipulation Testimony to this off->rt was 
afforded by the diary (an amaaing document) which 
the commander of the Japanese aubmarlne, that was 
recently sunk continued to write up to tho very hour 
of hla death. In whbh with charanterlstle Japaneee 
nobility he took the blame for the loss ot the vessel 
directly upon lilmtulf Mechanically speaking, the 
Wghly-devnloped siihmarlnea of tn-day oa exemplified 
In the latest tyiiea built for our own navy, are thor¬ 
oughly reliable Tho writer speaks from experience 
having spent soma four bonre and traveled some 
twenty miles under the sea lost summer off the point 
ot Cape Cod, In the recently completed "Btlngray" 
The vessel descended, ran on an oven keel, rose to 
Hie surface and was stevred, with absolute precision 
Hie air within the submarine was pcrfertly wholesome 
and free from odor and tho composure of the oflieera 
and cre-w tmtokened a perfect cxmfldnnce In the Sta- 
blllty of the voaael 

The dlaaster to tho "riuvloae” proi.lBlmB the necen- 
slty for that eternal vlgllBnc-e which la the pledge of 
entety lu travel not merely beneath the aca but In 
the nlr and on tho dry land Tho charge ran bo no 
longer made agalnat Uto submarine that It Is "blind " 
In the perfected periscope, the vessel Is provided with 
nn eye whose vision to as clear as tbat of tbs blnocn- 
lara of s commanding oflicer on the bridge of a war 
Bhip Furthermore there haa been produced and Is 
now obtalnsblo a periscope which commands s view 
of the eompleto horlson during sucif time as the sub¬ 
marine to within, lay. ten or fifteem feet of the sur 
face, and with such an Inatrument, given clear 
weather and a careful lookout, the danger of being 
run over by a ship coming up from behind ahouM be 
completely eliminated The accident to the "Plnvl- 
oae" seemo. however, to have heeil dns to the sub¬ 
marine rising to the snrfBce Jnst ahead of, and In 
the path of. the Oototo steamer Hero to a very real 
and not eoiily prevented danger Although the ernm- 
mandlng officer may take a corafnt inrvey of adja¬ 
cent waten and Bots the pooltfosi of othOf craft be- 


regarded oa not enUraly provontobto. 

"luaunmAn.” 

I F tha proper role for tougnage to ptoy In tho 
round of our dally Ufa to that not of maator, 
but of oervaat of our neeaMltlea. we ihould 
surely be at liberty to add nrv wordi to our 
tocabuUrtee whenever neossslty ealla for thsm Lsl^ 
It be remembered, however, that the addition of tto 
new word and ths modification or alimlnsthm ot tto 
old should be done always In a spirit of | 
conservatism, and only under the spur of a i 
recognliad neeeaalty. 

It Is agreeably to thle spirit that 
use of ths word "mechanlpnlate" I 
handling of a ptoee of work by a machine At t|e 
present time, all tha many elaborate and Ingenloto 
opsratloni which are performed by mechanical hands 
and fingers frequently with s close approximation to 
tto delicacy and detterity of the movemenU of ths 
bnman hand, have to be designated by the word "ma- 
nipniate"—which to dlatlnctly a misnomer If the 
work in question conid be moslpulated with the same 
facility, dlspatrh, and economy with which It to 
sfetAoKlpnlBted. the msehsniesi opsratloBa wonid 
never have been Introduced The credit for tto sur- 
gvetlon of thla eerrieeaUe word to due to Mr Henry 
A w Wood, and as far as we know, Its first use to 
to be found In his article on "Modern Stereotypy," In 
the Issue of the Srirxnrir AMrsicAx SPPruiiRrr at 
May 14th, In which, speaking ot a plate that has 
been cast he says "It Is left face np In 

poaltlon to he meet eoally mechaniputated, 


He, uniform motion to poaltlon the matrix with accu 
racy," etc Then, In a foot note the writer says "In 
ray experlencs. I have frequently felt the need of a 
word which iheuld expreia the 'handling' of Ita work 
hv a machine, aa the word 'manipulate' exp r es ses tbs 
handling of the work of a man by bis hands. To All 
the gap I have made bold to coin and nse the wfirt 
'mechtnlpulsto,' which Is here employed * In bring¬ 
ing the suggested word to the atlsntlon of the pnb- 
lie, we Invite a discussion of Its merlu In the eoim 
spondence columns of the BrncxTivic AunirAX 


THX MLOUT ueim OV TXX ATXOtFSnZ 

T HB decrease In the temperature of the air with 
Increaalng altitude—exemplified In the fact 
tbat the top of a mountain Is colder than Ita 
base—Is a malter of rommon knowledge It 
is a fact that occasional Inrersloni of thbi 
illstrlbutlon of temperature may occur— bb when fruit 
trees In a valley bottom are nipped by a frost that 
does not touch tbs hilltops but It reinalna true In 
general, that the temperaiure of the air deoreaaes up¬ 
ward and that tho air at great altitudes to extremely 
cold as compared with that at the snTfaee of the earth 
Until Telsserenc de Dort annonneed his discovery of 
ths Isothermal layer, eight years ago It was not sus¬ 
pected that this decrease of temperature did not ex 
tend upward to the limits ot the atmosphere Now. 
however, we know tbat at a certain altitude, averex 
Ing In middle latltudee, abont 11.000 meters (7 
miles), the fall In temperature wHh Increaalng alti¬ 
tude ceaaea rather abruptly, naually giving place to a 
rise of temiieratnre for a certain distance npward, 
above which the temperature remains approximately 
mnatant as far as the highest sscenta of sonnding 
balloons have carried thermometrlr apparatus 
Hence, above any given apot on the earth's snrface 
the sir Is coldeat Just balow the region of the upper 
tnreraloD, Whieh marks ths beginning of the great 
Isothermal layer (or, as It to now caned by Ha dta- 
coverer, the itralotfherr). 

The altitude of the Isothermal layer vartea with tto 
hfiMmetrir pressure at tho sarth's surface with the 
asasen, and eapeetally with the toUtnde It la some¬ 
what less over tto poles than over middle latitudes 
end very much grsator ever eqnatorlol reglobs than 
anywhere etoa in tto world. In ofhar worfia, tbs ds- 
crease of temperalnre with gltltndfi osBttsiM* Id a 
mui h greater height within tto tra^ tton elsewhere, 
and thla exptolna the fast that thsmrest.teiniwntiire 


ever regtotered In the atmoaphen wag met with aitsdst 
oiaetty over tha eqaator, vlt, —I4J deg C (—111.7 
de« r at an altitude ot 1BA<$0 moterg (itobt 
mtleg), at flhiratt, on Victorta Nyansn, Angost S*<h. 
IMS 

Thto wgg one of many tntgnoUiig- ndnlta of the re- 
marknbls eeriee of eoudlBg-hellom aeqotoldlto Ato* 
rated in eqoetorlel Africa by the emtodttton Wite 
BoHm and BUai; eent ost by the Roral (^torltoidty 
of Ltadeaberg, tto eorapleU rapoit of yrhUh bef M 
been pnbtWwd by the dbeertotery. , 
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KwomnKiMck* 

} ^ WmamJ^ ^MMMOtti M MtMutorllir kt tlw 
qitea to llto mt or tolM-loTal tl«r, wkkh 

. fonaoA Um of rooMt lUiutntlou Id onr wd- 

mppp, ktonit oii»b«lt <tf Um work to cempitted. Th* 
gfwid total of oMwrDtion done on the caiiDl daring 
AprtI «aa l.«SS.4U euble ymnla. 

In • raoeol paper, It•a^AdmlraI Bacon of the Brltp 
Mk navPi dtocuaeliig the probable battleohlp of the 
fotnre. arrirea at the ooncluilon that the race be- 
ttreev gnn and armor, which haa bean going on for 
over half a eentnir, boa bean decided, for the moment, 
in toTor of the gnn, nor to there any Indication of 
there being a chance of Improving the armor and 
otiengthenlng general conitmctlon, eo oe to render 
Bhtpa reoamiablr Immune from annomlerclng projec- 
tllee. 

The feot that the excavation of the Panama Canal 
throngh the Cniebra range of blUi fiaa eet In motion a 
mOea of S,000,000 rnUc yarde of material, which to 
alldlng into the excavation apparently on an Inclined 
anbetratum of clay, eervea to lllnetrate one of 
the many odvonUgea of the preeent high level canal 
over one at aea level The eeo-levei cat would have 
been oorrled eighty feet deeper, and the elldee would 
have been. In all probability enormonily greater The 
material will have to be removed, but outilde of the 
additional expenee, no 111 effecte are to be apprehended 

The Bodaon and Manhattan Railroad Company la to 
be pongrotulateil on having Introduced eome allHiteel 
baggage earn for the tranaportatlon of baggage between 
the aeveral iteom railway termlnain aerved by ita 
■yetem The aldee of the cere are provided with roller 
curtolna There are aloo folding aprono, which can 
be let down to bridge the gap between the loading 
platform and the car Bight loaded baggage trurka 
can be wheeled directly Into the care, an arrangement 
which ellmlnatee much handling and trucking and fa 
dlltatea quick loading and unloading 

It hai boon determined that the alnklng of the 
United Btatee floating drydork "Dewey" at Olongapa 
In the Phlllpplnee waa due to an nnilealon to clone 
the Intake valvea Accidenta of thin character occor 
elonally occur, and one la reminded of the linking of 
the "Texoa" at the Brooklyn navy yard, which hap¬ 
pened ehortly before the Bpanlih American war At 
the time of her launching, the "Dewey," noo feet In 
length and 136 feet In width, wai the largeat floating 
drydook In the world She will probably be railed 
Intact 

Aikid for hli opinion regarding the probabllltlei of 
the Introduction In the near fuluri of gai engtnee ai 
a motive power for driving large etcaroihlpa, BIr Will¬ 
iam Henry White, for many yeari chief conitructor 
of the Britlih navy, recently itated that In hla optn 
Ion the difficulty of high tempemtum for the pree- 
ent effoctually barred tbe way ff thii problem could 
be moitered oi to Iti mechanical featum, It might 
be pooelble to ulllliie gai engine! of 30,000 hnrie-pewer; 
but tbe propoaali to drive battleahlpa with gai en¬ 
gine! "am lo tar only ichemea" 

nil pUa for opening a central avenue, one hundred 
faet wide, between Fifth and Sixth avennw from 
Blghth to Fifty ninth atreeti which li being actively 
favored by Mayor Qaynor, would undoubtedly relieve 
tbe congeitlon on Fifth Avenue, to lay nothing of 
providing the city with a magnificent thoroughfare 
through one of Iti moit Important dlatrlcta The esll- 
matod coit of forty million dollaiw, however, la pro- 
hlblUve There are other pnbllc Improvementa, auch 
aa lubwayi, municipal bulldlnga, and public ichoola, 
that are mora urgent than thta. 

An eatraordlairp recerd woe nude at tariet practice 
recently by the new batUeihIp "South Carolina," of 
•Ight ll-incb gone, which haa been In commtoslon 
only thne montha Conwaln J R. Edwards, 11 yean 
eld, who la la bto flnt enlistment, made a record with 
the ll-lnch guns In the veanel's No 4 after turret of 
16 buH’i eye target blto out of 16 shots to 4 mlnutoa 
and 61 neeonds. The hits per gun per minute for the 
whole IMnch battory were 101, and 66 of 60 IMnch 
protootllea bit the bnU’i lye. Fui:tharmoTi, three of 
the four turrets on the ship mode 160 per cant of hlto. 

Tha odv aola fia of oil over coal wire mnatnted 
to a ntomt trip «f the ^TUa," ooa of the U-fcaot paa- 
Mgar atooniara krhleh run bitwaen New Tork and 
Beaton Th# triglt wore to attofactory that oU wlU ha 
wad goduoiviay on thoio ohlpi In tha futiiM. Ont- 
iM6 of th« itowttoi of omoka from tha fnmato, to 
tho oOnploto olfBlltton of notoe odd dwt doe to eonl* 
Inffi Vormarir. too ‘Tola" hnrud o» a rottod trip 
■U tou tt pooh whtoh took flight Bonn to git oheoM; 
hk tktoro It win titoa only on hour tor on oU borga 
to mtotoette tggki tha <1,080 gtilau .ot 
oU totnok win Oorva tor tka tona^ trto. Hu prtaol. 
kto BohUL oBOwUtag to IMO k month, to doa to tka 
d oydm t mri do tito vdik to tha ho^ 


Schmtlflc AAMirlcan 

ELBCTBICITY. 

In thtor tov of tho Qroot TAkia toll month, tbe 
memben of the Chicago Amoclatlon of Commerce 
will be aUa to keep la telephonlo communication with 
their Ghloogo oficia. Their ttoamer, the ‘Theodom 
RooMvolt," to fitted wltlt a winleii tclegnph outfll, 
and olio with a telephone eyitem which may be con 
neeted with land tinea at the docke where the ileamer 
pnU np 

Tbe todlroot ayatam of itlumlnallon, which conilsu 
In coating the light of a lamp agninto a white inrtace, 
such aa a ceiling, and having It reflected ami dllTusod 
thereby, to rapidly growing in favor In order to 
make this ayetem poaetble with the use of arc lamps 
on Improved type of oro tamp hoc been deyliod by an 
Ehigilih concern. In which the earbon-remllng meehon 
lim la placed below tha arc The reiult la virtually 
an Inverted arc lamp, and there to practically no ob- 
■traction to tho tight penlng upward except fur the 
meini of inipenilon from tha celling 

TbU tall the annual meeting of the Illumlnatlrg 
Engineering Society is to be held at lohna Hnpklim 
University Arrangements have been mmle for an ex 
tended course of lectures on the subject of Illuminating 
engineering. Immediately after the eonvcntlon Thirty 
■lx lectures wilt be given from October 2fitli lo Niiveni 
her 8th, end facilities are provided for praitleal ilenioii 
itratloni and laboratory work In connection with the 
■ubjorti taken up It Is hoped that these lectnrea will 
result In a course of study In this brsneh of engineering 
for undergraduate teehnlcal erhooli It Is realized that 
there Is a scsrelty of pmetleal Illuminating engineers 

b Norway and Sweden tho question of hyilro-elettrb 
generation of power hos rccleved a greet deal of alien 
tion from the feet that them nm ao many rivers In 
those conntrlea capable of am h development Contrarj 
to the custom In this country It Is the prnetleo In 
Sweden to eouple genorslom dlroc tly with alow speed 
turbines One Interesting form of turbine generator 
consists of two wheels, the shaft of one passing through 
the hollow shaft of the other The wluieli turn In oppo¬ 
site dirertinns, and one abaft cnrTli>s tho armature, 
while the other carries tho flelda of Ibe generator This 
virtually amounts to doubling tho speed of tho gener¬ 
ator or reducing the number of poles Hydraulic 
thrust bearings are used At Komnas, Sweden them 
am four pairs of turblnos on a single shaft develuplug 
420 borsoiMwer The tall Is bat six feet and the 
wheels make but 107 revolutions per nilnuio At 
Btongfjorden, In Norway, where Ihsro Is a tall of 200 
feet, a single wheel la used prodiielng 'I'lOO horse¬ 
power running at a speed of 300 revolutions per 
minute ^ 

Mention was rsoently made of a e^^Mned atetho- 
aoope and telephone relay, by wblob tnVTienrt bents 
of a patient In London could be heard In the Isle of 
Wight In a paper read before the llrillsh Institute 
of Electrical Engineering, S O Brown the Invi-ntor 
described the construction of this relay It comprises 
a gap of 0 000,000,5 eentimeler between platinum elec 
trodes. Tho current of a dry cell will How aiross 
this microscopic break, but any slight varlsilons In 
tbls distance will vary, greatly, the enrreni iwming 
ocroes tho gap Tbe principal difficulty encountered 
was the question of preserving a gap of aueh mlrm- 
seoplc propoKlono. It was evidently Impossible to 
maintain the gap mechanh ally, but a system Iiss been 
devised whereby tbe gap to automalkally nislntnlmil 
by tbe current Itself Despite the dolliocy or the ad 
Justment, the relay rasg be turned upside down with 
out affecting tbe gap With this relay the lluctua 
tlons In feeble curmnta may be magnlfled twenty fold 
An Illustrated deaeriptlon of this relay and atethosi op.i 
will be pnbllahed In next week’s Issue of tbe 8oIL^Tl»ll 

ns wtrslsss tetograph station which has been re¬ 
cently erected by the French govornment op the 
Channel coast at Boulogne Is of Intereet from the fact 
that It reproients tha first official application of the 
Bellini Tool system of directed wavoo The new plant 
■t Boulogne Is operated by tbe French Postal and 
Telfgroph department and to laid out so as to be 
operated either by tha uiual method nr by the Bellini 
Toil system. Accordingly the plant has an ordinary 
vertical antenna and on antenna for directed waves. 
These isrlol systems ore supported by four structural 
iron towers 166 feet high placed at tbe cemera 
of a 360 feot sqnaro Four esblss connect the tops of 
the towero, and the BelllDl-TMl antenna consisting 
of two groups of wires, is snipended from these Each 
ffinwp to formed of two vertical anteanm converging 
towards the top, soob haring olx^ parallel wires spaced 
U test opart Theos ontonui form a triangle with 
a horiaontal wetlon asor the ground and two to- 
eltaed wlna. At tho top tha antanna art MO 
toil apart ood at tha bottom 4M fsst Tha mtw 
toOttok li wMktog wta thi rrtoeh itatlou o( ifllitM- 
MMliA Ok tha MMUtomsooB ooMt, ill olio with tha 

mntm. 


SCIENCE. 

Pro£ Bdnsrd Fitodiloh Wllhotm nnsfsr, who died 
on March ITth at tbe age of 81, at the end of over 
sixty years of single-minded and unswerving devotion 
as a student of physiology, was best known to the 
■clentific world by tbe 131 volumca of PtIUgeri 
Arthlv To that monumental publhntlon many a dla- 
tlngiilshed scientist haa contributed PIKlger hlmaelf 
made a special study of the mechanism nr spinal aillnn 
In the frog and tbe law of reflex action as studied 
upon the decapitated animal was one of hla earlleat 
Inveatlgatlous Ilia work on rhyalningical conaumti- 
tliin In living organisms hua played an Important 
part In our knowledge of the chemical resplratlnn of 
the llMUcs 

During the past three months the United States 
Weather lliireau has Inirodneed a ilmplllleil form of 
weather map, known aa tho ‘ (.onimer(.laI weather 
map,' for publication In the dally newa|iai>era, and 
this now apiHtars regularly In abiiut forty papera 
Ibla la an liiniivatlnn of furreHihliig Imiuirtance at 
It glvoe a luuth wlilir Llrculalluii tu Ibe liirurmallon 
contaluod In the map tbaii it boa bad hi rotoforo 
While tbe matter la allll In ihi ixperlmental stage, It 
appeara altOKCtber pruliahle that the iiewapaiier maps 
will iiltlniately replaic I he maim now puhllahed by 
Wealher llureaii alatloiia Ihrniigliiiiil the luuntry re 
suiting III a great saving of exiM'ime to the govern 
ment and the advantage to the pulilli ahuve mentioned 

Prof Eronaoher has aluiUed the power of yobim 
bln to Inrnaae (be How of milk of rows and sheep 
Ihi nmiilta prove that Uie yh Id of milk la Iniriaaed 
during tho ndmlulatiallon of yohlinhln, but the In 
ireaac la not aufflcicni lo make an extensive use of 
>olilmbln an n galnitogogue commerclnlly profltalde 
In Ihu CUML of hoaltby nnlniala In Ihe case of a cow, 
whose yield of milk wna dlininlaheil by an iiiflamma 
tIOD tbe disease was gresll} mitigated by the treat 
uitnt, and an Increaaed yield of milk followed Many 
similar InatanLca were obst>rved In no case did any 
Injurious resulta follow the adnilnlalratton of Ihe 
mcdUlni. No eiperlmenta have yet been made on the 
Inlluemo of toblnibln os n gnlaitoRoguc In the human 
apiwlea In this caac (hu question of expense la of 
loHB relntlvo Importance nnd the favornbh n-auIU ob¬ 
tained with animala appear to prumlae a aucreaaful 
oiitrome 

Tbs alloys of Iron with mclala other than those 
whhh enter Into tin comi>osltlon of cast Iron and 
steel have been little studied In order to aseertaln 
If any of Ihim alloy a pnaaesa iiiernl eloitrlial proper 
lies, Itiirgi'sa and Aston have made a series of expert 
inents with nlloya ol Iron with arsenic blamiith, and 
anilmony Tho Iron whith they employed waa ob¬ 
tained by the elcctrolysla of very pure Swedish iron 
'rho metals were melted together In the eloetrle fur 
nsie In a iruilblo of magnesia The alloya were eaat 
Into bars whith wire auhjei U>d to varloua tbornial 
In mint Ilia, and were Investignled for mngnetle per 
ineablllty and hystireals The resulta show that the 
j>reaeni.u of antimony In Iron always Injures the me- 
ehanleal atrength of tho metal, and aometlmes makes 
It wnrlbless Hmiill quantlllia of arsenic Improve the 
magnetli proiierilcs of iron and Imrease Its eleetrleal 
resistance Bismuth proiluies the same etfict but It 
must Is- added In larger qiiaulltles than arsenic 

"Tbs SOD glows in thu Lion saya Sum a meaning 
that when the sun enters the sign of Is'O, at the aum 
flier solsllci' llie highest limpiralun' of Ihe year If 
cxpcrlem-ed We may say, on the ni her hand that the 
Uabylonlan nalrolugera thoiinaiids nl years ago placi-d 
tile king of Isasts the Hery aiid ferminiis Hun In that 
part of till /odlai which the sun enlera at the sum¬ 
mer anlalli-e The i nnslellalliin wlilvh la called Leo 
hears very little reai niblann< In the outline of a lion 
I'robalily the name was originally applied only to Its 
principal star, Regulus It Is to this constellation In 
the lodlac that we owe the counlleea waier-eiiewing 
Hone' heads, which are found In ancient and modern 
fountains, becanse In the latter pari of luly, while 
the sun Is still in the sign Imo the Nile Is at tU 
highest level Furthermore the Mon s head with 
widely open jaws Is In Itielf very suitable for tbe 
mouth of a touotaln or water apoul This deioratlv* 
motif was employed universally throughoul the tlreco- 
Roman world Lions heada arc found used In tbib 
way Bl Athens Epbeaua Ulympla Agrlgentnm, and 
(ountless other places It to not quite certain thnt 
Ihia ompinyment of tho lion's bead originated In 
Btoypt, Curtlua deecribes an Asiyrlan baa-rellcf from 
Balran, showing water streaming from a ring-shaimd 
vessel A Hon stands os If on guard on either aide of 
tha fountain The water clock, which was nsed in 
Jndlclol proeesdingi, bod the form of a Hon and a 
noina which meana the guardian of tha stream Hence 
the Idea of proteotlOB may have bMn the origin of 
tha aanee l atlo B of Uom with fennulns, and thto ono- 
tom fltoy hftTo o mio fitK to lotfi. 
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■tnmxMrt winds, additions! raslstanea Is given by <»el 
ban attacbud to insionry anchorages and to the rock. 

The auperatrucluro of the bridge Is compossd of 
two temlnal spans 51 8 foot and 717 loot long, and 
two Intormwllato spans eai b 48 2 foot In length The 
trusses hart a unlforni Uiplli of nboiil 814 leot The 
lliwr beams whirh lonneil ib< top chords of the two 
slnale trusses are 18 Inches deep and about 1/3 InrJt 
thklc 

The most Interesting featiire of the Nam-Tl bridge 
Is the method by which It was orerted Before the 
various parts of the supporting trusses had reached 
the tunnel nearest the Prom li possessions a windlass 
was set up over the month of each tunnel and the 
rablos of th**so wlndlassos wore Jiilnod together so 
that material suspended from the Jiimtion could be 
tarried at rose the gorge by unwinding one cable and 
winding up the other 

The supporting trusses were partly assembled Into 
a few large sections In the tunnels These sections 
were then hoisted to their proper places In the trusses 
whli h were erected In a nearly vertlinl position and 
supported by the hall nnd.aocltet Joints at their lower 
ends and by temporary stays and timbers The ter¬ 
minal seetton of the truss, lueluding tho soeket, was 
first plneed In position on the ball of the Joint, which 
was snehored securely to tho rock Tho outer halves 
of the upper chords with the ties nnd hrnres lying 
In their rnmmon plane, were next erected The rectan¬ 
gular frame tliiis formed, which leaned against the 
rllff and was also stayed by ropes and timbers was 
then Bttsihnd to the Interior of tho tunnel by two 
tackles strong enough to prevent It from being dragged 
forward by the weight and leverage of tho remaining 
parts SB they were added, and to malntsln the com 
pleted truse In Us vertlcial position This frame then 
served os a seaRold for the assemblage of the bottom 
ehnrds of Ihe truaa and Ihelr attni limi nts In this 
position of the truss the bars which am perpendicular 
to the bottom chords were so nearly hcirlaontal that 
they formed eonveiilent supports for the few planks 
on whieh the workmen stood After Ihe bottom of 
tho truss had been completed the Inner halves of tha 
top chorda were assembled In ths same manner some 
of their auxiliary parts being temporarily omitted In 
order to lighten the inner eiiila of the trusa Tha 
Itarla ware temporarily Jolncal hy means of lathe- 
turned bolts In order to secure the greatest posilble 
precision, but the construction of the supporting 
trnsses was so far In advance of that of the railway 
that It was found possible to replace moat of tho bolts 
by rivets before the track had been exleniled to the 
gorge Meanwhile In order to save lime, a file of 
coolies, marching five feed apart, carried through the 
tortuous mountain paasos for more than It mtlaa, ttia 
two heavy chains, each 
900 feet long, «hloh 
wore ‘employed In low¬ 
ering tho euppo-tlng 
tniBWHi to tbelr flual 
positions Tho other 
msrhlnery required for 
this purposa, as well 
as the sections of the 
upper table of tho 
bridge, wiw brought by 
rail 

Tho lowering waa ac 
compllabed by means 
of two great pulley 
block!, anchored to tho 
fare of the cliff above 
the tunnels nnd con 
nectod by the two long 
chains with two siml 
Isr blocks attached to 
the upper ends of the 
tniaaea The e h a i n a 
were first drawn taut 
In order to alaeken the 
temporary tackles at 
tachod to the Interior 
of the tnnnels and al¬ 
io \ their removal The 
chains were then slow- 


aronnd their outer ends, 
like the holvea of a 

boocule drawbridge, until tbelr Inner enda come to¬ 
gether In order to facilitate this operation, botb 
tnuoei carried stghta at tbelr Inner end, and one of 
them, which wai lowered a little after the other, bore 
boUi porta of the binge JolnM by which tha troMM 
WON to bt oonneeted 

no oBlttid porta of tha tmaaaa wsro than odM, 
a bad Plata wan eonotmetod ever tholr jonetton, and 
0 pylea. wUph ted teas portly ooMblod In fromti 
of VM Mciid vw tte aiddl^ of mdb 
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oontlnnono truss. In a straight and not vary long 
cavatlon In tho first tunnel As Its construction pro¬ 
gressed It was moved forward with the aid of rollara 
placed on the two pylons and tho Junction of tho sup¬ 
porting iruaaes until It had been lompleted and Its 
forward end had reaebad Its abutment on the oppo- 
■Ite aide of Ihe gorge The connections between the 
four spans were then removed The construction of 
the bridge was commenced In March, 1908. and was 







with dimensioBM In metenc 


At the Hdganita coal mince In tho south of Bnvden, 
Htalcs the Iron and Coal Tradea Review experiments 
have boon tarried on for some time with the smelt 
Ing of fine Iron ore by moans of Bwedlsh coal These 
ex)ierlments were at firat conducted with a Qrfindal 
furnace osing coal of an Inferior quality, lor which 
It was desired ta find an outlet Later the chief dlrec-- 
tor of the Htjjfifia coal mines undertook to conduct 



The phyahte In ta tpH rU QoB of tte ol 
In tte UnsB^or tte aolsr voetnnt, by taft«rtr||il 
weather oondttiona ohd 1)r Phasing tro« on* to teotte* 
point of the snn^ disk, >• still under dtacaoiloa Whlf* 
taker refuses to attach any definlta slguMeance tt 
chongH of tanpamtur* opourrlng In the stormy oOIar 
atmoopbere, nor does he admit that the poonllarltlsi 
of spark opeetm ara eharocterlstle of elevated tampo*' 
turM. Electric vibration of ntoma may be excited in 
e cold gee, as le proved by the aurora. Whittaker st- 
trtbntM the obeerved chongee In the ipeotmm to great 
preosure. Cortle and Bverihed, on the other bond, 
defend the ueuol Interpretation, which mttrlbutaa tte 
cbengee to Jilgh temperotnie, radial veloolty and 
chemical action Bveribed docs not admit that prc» 
enren much greater than otmoepheric con exist In tha 
iun. even at tha bottom of the revetting layer This 
opinion te bated upon the ehorpneea of epectrol lines 
Id general But the hypotbeels Impllee that in the nn 
gravitation Is everywhere oppoeed by repulsive forces. 

Bnlll recenUy the spectro-heltogroph was applied 
chiefly to the lines B and K. Thus were obtained 
Image! of the floccnll, those bright eloude of calcium 
vapor which almost cover the eltea of the epota and 
facuhe BInre 1908, following the example of Halt, 
the red line of hydrogen, which ibows entirely dlSe^ 
ent forme, bee also been employed. Tble hae led to 
the dlecovery of long dark filaments, which nonnally 
peralst for eeveml weeks, bnt which icnietimes dll- 
appear or change rapidly near very active apota Ao- 
cording to Deslondrcs Ibeoe filsmenta repreoent tomoc 
does with borlsontsl axes They ore exhibited espe¬ 
cially by the middle part of the line If a, which cor* 
responds to the upper limit of hydrogen vapor The 
marginal portions of the asms line show dork floocnll, 
which are reversals of the calcium floccull 
Tho photographs msile by Hale, at Mt Wlloon, with 
this same linn, show the ipots surrounded by cyclonic 
Btructures. which exhibit oppcalts rotations In the 
north and south hemispheres These spirals are tor 
leaa frequently observed In ordinary photographe Can 
they bo trajectorlue of material particles* The first 
evidence, furnlehcd by Hale, consists In tbo doubling 
and the polarlistlon of the spectral lines In the Inter¬ 
ior of the spots These phenomena suggest ths clrcn- 
Isllon of electrifiod matter In a magnetic field Ever- 
shed sought further ovldcnce hy plating tbo silt of 
the spectroscope ocroes a spot near the sun's limb In 
this rase radial veloclUes In opposite directions sbould 
be found on opposite sides of tbe spot Instead of tbU. 
however, Eversbod found numerous and persistent 
Indications of s tangential movement, always directed 
from the center of the spot Theee results were ob- 
talnsd chiefly with the lines of Iron Poesibly both 
movements coexist at 
dllfbrent levels, the 
wbirlwindi In a otra- 
tum of hydrogen, the 
centrifugal flow in me¬ 
tallic vapors beneath 
Becchl, who diieov- 
ered that the dark llnsa 
of the solar opeetrum 
become bright or re- 
veroed In a narrow atra- 
tom at the base of tbe 
chromosphere during a 
total ecllpee, contended 
that this reversal could 
be observed st ordtoary 
times Hale and Adams 
have confirmed his view 
by photographing the 
reversed spectrum 
Their succeea appears 
to be due to the very 
delicate adjnatments 
which enabled them to 
keep the slit of tbe 


tangent to the sun's 
llfflb. The wave lengths 
«f IM of tbe lines were 
meanred and ware 
timnd exactly eqnal fo 


I Ul^4 feet Steve the river. 

ns VAK-Tl BBINl. 

I tt eppeen that te 


tag ttark Unea of tha 


data have been collected to allow of « 
and ssUmntaa being mode. Ths ewBors Of ths Htt- 
ganls cool mi n s# t he BiUeoholm Ak^abetat—teva, 
In c o iaed n ence. resolved to hoUd a ffimaos with n 
fspoetty of li.0M tons ^ fine Iron on par annam. 
Wten this turaaos haa teen, igatad te teteUea with 
tte view te diaeeverteg peaalUt teaMa. tte tetantlpn 
ta ta ante atoa ptter tewd taa te tte mm ate aa# 


aa emted, la a yaitt- 


parfete agnamaut oaaM 
not ta oiptetad H, aa 
JnUiw anggaated, the bright IteM an dno to tte Ught 
of ths photoophnoi aflOotod |qr • 


ta g pnpaatelia te ta 
1 in a gnate te waM. wftk^ 
na llfnu la tten to W tedod 
1 a partat tetteM te cteteted, ate. In ten 

- •J* ■tetai ta atel aatetette ter aid^g, 
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▲ Cliilr of 4«(«a#Btloi hM tan aiUblUlMd at the 
UBlvtnltjr of Fulf br V* Beoil EobAioa, and li ocou- 
Mad br ProL Manhia, Who baa aanoiiBced the pro- 
ffaauna of hla eoaraa of leetano. The proteeaor be- 
ttoa br twlrlns to the crtUelain that M ZaharotTa 
endowment wouM hare been employed far more oae- 
tnllr fOr the development of aortal navlaatlon If aome 
dbect aneonrafement had been given to conatmctora, 
who are compelled to make very coatly teaearchea, or 
to the brave aeronauts who risk their lives In these 
eiperlmenta Tbe empiricism which necessarily rules 
In the beginning of every industry should now be 
anperseded by a methodical and rational Interpreta¬ 
tion of observed farts. The object of this lecture 
Qonne will be to expound as logically as iiosalble the 
results which can fairly be considered os certain. 
Without entering into very recondite theoretical con¬ 
siderations, the lectures will still be far from “popn- 
lar" or elementary rinslly, the development of the 
special seronautlo library already po sseuau d by the 
University, and tbe formation of a collection of small 
models of aeroplanes and dirigible balloons, will sup¬ 
plement the Instrurtlon given by the lerturea. The 
profecaor will not confine hla attention to theoretical 
apeoulatlons and laboratory researches, but will fol¬ 
low In detail the experiments of constnictoia and the 
trial nights of avlatora, noting In each case the prog¬ 
ress achieved and endeavoring to account for the 


The Bt iK'iTiric Amkricav offers tlOO In three prises, 
to bn awarded to the Inventor who gives the best 

account of how he conceived his Invention, how ho 

developed It In actual practice, and how he succeeded 
In selling It This sum of |100 to be dlstiiboted os 
follows 150 to thn best aiiount, IIB to the second 
best account, tlO to the third best atiount 

There Is no limitation as to subject matter of the 
Invention In other words, the Invention may be a 
household utensil, a game, a piece of electrical appar¬ 
atus, an Improvement In railway conotructlon. a metal 
lurglcal process, etc. The following conditions, how¬ 
ever, must be observed 

1 The Invention must be patonted 

f The Inventor must have actually sold his patent, 
and the invention must have been commercially la- 
troduced 

3 The account of the Inventor's success must not be 
longer then finn werda 

4 The composition, letter, or article mnit be type¬ 
written on one side of the paper ouly 

B The Inventor must sign his offering witb a pseu¬ 
donym. and incloso It In a sealed envelope, uiion wblcb 
the peeudonym Is written A sneond sealed envelope 
must be provided, bearing on the outside the pseu¬ 
donym under which the offering Is submitted, and con¬ 
taining the real name and address of tbe contestant 

8 Contestants must sddrsss their offerings to Inven¬ 
tors' Prize Bdltor, SoiK.-iTirio AuKncaif 361 Broad 
way, Nrw York city 

7 The contest remains open until August 15th, IBin 
Judges will select the essays which. In their opinion, 
have won tbe throe prizes and give them to the Editor 
of the Bcilvtipic Amfruav, who will thereupon open 
the seated envelopes containing the true names of the 
coutestanta. and notify the winners of tbe prises 

8 The BMItur of the SiirNTiric AmmiiAir baa tbe 
right to publish the prise winning srtlrles or letters 
BS well as those which may not receive prisei 

9 Unaucceesful letters cannot bo returned It Is 
therenpon urged that the conteatanta proserve ooptes 
of their contributions. 


nmflel msteeroleuleal —»Ti Wew Terk^ Ha Itt 

nay, ISIO. 

Atmospheric pressure Highest, 80 40; lowest, 80 48, 
mean, >9 96 Temperature Highest, SI; date, S4tb, 
lowest, 44, date. 5th, mean of warmest day, 71, date. 
39th-, coolest day. 59,*dau. Btb and IBth, mean of 
maximum for the month, 87 mean of minimum, 
B9A, abeolute mean, 60 2, normal, 66,3. average dally 
exoees i^pared with mean of 40 years. 09 Warm¬ 
est meu temperature of MOy, 88, In 1880, ooldeet 
mean, 64, In 1882 Abooluts maximum and mlnlmam 
of Hoy for 40 yeora, 96 and 34 Averags dnlly exoea 
otnee January lot. 8 4 Preelpitatlon- 168; greatest 
in 34 boms, 0 86 , date, 80th and tlst; aTerage for 
Hoy fbr 40 years, 818. Aocnmnloted deOdency eliioe 
January lat, 118 Oreoteit predpttatlon. • 10, In 1808, 
leoot, 0 33, In 1908 Wind. PravoUtng dlreothm, nortb- 
veot, total movement, 8,111 miles, averags hoorly ve- 
kwlty, 110; maxftnnm vsloelty, 88 miles per henr. 
Wsotbsr blear days, 8, portly idottdy, •; ekmdy, 14; 
on which OJll or more of predplutlon ooenmd, IL 
Meta Tdattss hsmMlty, 84.8. Dense fbg *tb. »tli, 
Hfd. tOtb; thspdsistorms 9tb. 14tb. 31st. SOth Hsnn 
■* ^MPpsrptnn of the spying, U 97. norsul, 4aJ0. Pim 
,^|t^ ge.tbn^8tnf, IMI; normnJ. MJfc 


Ql^$mfe*p 0 ndtnee* 


iiovonox-«xAi Tnsm nin. 

To tbs Bdltor of the gcixintno AjinioAii 
Tour article “A Way Out of the Marine Turbine 
OUamma,*' In your losue of the 12th of February 
Places before tbe general reader throughout tbe world 
an epoch-making Invention There can Iw little doubt 
as to Its great value, and any disruialon that hastens 
tbe proof thereof may be welcome 
You refer to the difficulty of ascertaining the actiul 
horse-power of a turbine os a factor of uncertainty 
In tbe calculation of tbe elBclenry of tho combination, 
and auggest that a reliable theck upon the resnits 
given la afforded by computatlona based on the rise of 
temperature of the oil But the beat lauslng this rise 
of temperature la, at the same time, roiumunlcatod to 
the large aurroundlng masses ift metal, and the heat 
thus taken away from the oil should be cslrulated. If 
possible, or allowed for 

There la another way loss open to question for meas¬ 
uring the loss of powor due to friction I^euthe driven 
shaft bo made tho driver at 300 rovoluttoni per minute 
by a reciprocating engine directly coupled thereto, so 
that the pinion shall be driven It will Ihon be easy 
to apply a brake to the pinion abaft, and ascertain tho 
power transmitted upon a deOnlts basis of romparlaon 
with tho power exercised on the other ehaft 
The results of aueh a reciprocal test will not merely 
be “well within reason “ but will convince the world 
They will certainly be most satisfactory, but below 
an efliolency of BK'i O Btmuki.aru 

Perth, Western Australia. 

~ TIu Rata Knot la Case of Wire. 

To tbe EMltor of thn S< iivtivu Amfsiia'i 
In your laaue of May JKtli, page 441, li a flguro 

which would be liable to lead to harm It followed In 

case of Qre The right hand upper llluntrallou shows 
a “granny" knot, whlih Is a loose or slipping knot 
Tbe one which should bo used Is the “square’ knot. 
In which the end and strand both iiass brloie the loop, 
or both above It, instood of one above and onn below 
as shown The square knot will not slip 

F H Hall. 

[Them esu bu no doubt that our < orrespondent Is 



THX COUXOT WAT OF TTIKQ 


correct. The "granny' knot would be uusafe for tho 
serious use to whlih It would be subjected In case of 
Are We therefore publish tbe foregoing diagram lu 
order to rorrent auy liability to mistake — Eiiitoi ] 


New < onetary Tbeorlen. 

Neither tho cornels seen for the ffrst time in 1009, 
nor tbe periodic romets of Perrlne and Wlnnecke 
which reappeared nearly In tbelr computed places, offers 
any special Interest Halley a comet reappeared In the 
position cslcillated by Cowell and Crommelln It was 
first detected In a photograph made by Wolf, at Heldeh 
berg, on September lltb but was subsequently found 
on a plats expossd by Keeling on August 24th Its 
brightness Increased slowly until the end of tbe year 
Its spectrum, first observed In December, sbowud the 
absorption bands of nitrogen and cyanogen, with Indi¬ 
cations of self luminosity dus to Incandescent gases 

Tbe post year la marked especially by tbe results 
of tbe retrospertlvo study Of the spoLtroscoplc and 
direct pbotograpbs of Morehouse’s comet (1608 C), 
wblcb «a» barely vislbls to the naked eye This comet 
exhibited geveral divergent bright tails accompanied 
by streamers darker than the sky. as If tbe apace aur- 
Tonnding thsF ooraet were filled with luminous matter 
Bubsequently. the tails bsnt and crosaed, and Melotte 
observed a diminution of brlgbtnsss at tbe point of 
Itttsnertlon, os If one tall absorbed tbs light of the 
other Several times tbe tall appeared to break up 
into tatotM, which formed new envelopea snd moved 
away from tbs bead with Increasing valocity Com 
partsan of moossslvs photographs showed that the 
taufiemi tall ^ned and eloosd u It the wbola strwp 


tors were rotating about a central axis. Tbe stereo- 
aoople comblnatioua muds by Barnard appear to Indi¬ 
cate tbs presence of tails of helical form, but Barnard 
auggeaU that thla effe<.l may be due tn changes of 
form In tbe Intervals between exposures Crommelln 
observes that tbe apparent rotation of the tails may 
also be an Illusion It Is sufficient tn inppnse that the 
head rotates slowly and projerts partU les rapidly in 
a plane whlih follows the rotation If the tails repre¬ 
sent the trajectories of particles, forces emanating 
from the head and from other points rnuet lo-nicerate 
witb solar attraction and repulalnn The occurrence 
of four successive outliursts of actlvltv siiggesta the 
Influence of a medium of variable cnnstltutlnn, formed 
by particles ejected by the sun and made visible by 
tho passage of comets, cither by elivtrlflrsllon or by 
carrying cometary ncallc'r with them This hypothe¬ 
sis woicld explain the pn-seiiie of cyanogen and cer¬ 
tain other linca In the Himiru of nearly alt comets 
On this theory Ihn apparent hocendary of a lomet's 
tall like that of a flacne, would be simply tho locccs 
of a change of physical state 

In the spectrum of this comet, E (' IMc kering found 
six absorption bands corresponding lo the principal 
lines of hydrogen At Mendon and Iiivlmy s faint con¬ 
tinuous spectrum Indicating self lumlnoslly, was ob¬ 
served Deelondrea rogards the three .mIc-b of hands 
as dnieblea, due to the Doppler effect and deduces for 
the cometary matter a velocity of more than 1,200 
miles per second but the prcaome of a strong single 
line In addition, leads Campbell aud Albrecht to re¬ 
ject thla Interpretation 


The (arreiit NnpplrinrHI, 

A thoughtful yet popularly written article on Hered¬ 
ity by Prof W E Castle of Harvard University opens 
the current Bc’cpcj'mf'ct No 1797 The artlcln shows 
that U<tore auy serious attempt can bo made to Im 
prove the human race conaldered ss an assemblage 
of animals possc-ccaecl nf certain desirable physical and 
Intellecliisl attributes It Is obvlniis that we must know 
aomothliig about heredity In general and bow, In pai^ 
tlcular each of the desired ph>steal ond Intellectual 
attributes Is produee-el In bis arlli le> he reviews 
briefly some of I he problems whleh the si tidy of hared 
Ity presents nnd some of the results obtained from 
their consideration—BIr William Crawford conrludes 
fals cxeclient cousldcratloii of Irish linens and their 
manuraeture-—Bbellse ur lae Is one of those aids to 
elvlllrsllun alxiut whleh there has Ivnelc-d to be an 
almosphere* of ni)Hte>ry and romance Mr 0 Clarke 
Nugent removes mueb of this mystery lu a strictly 
Kclentiflc account of shtlloe and the Isr Industry — 
A Rose’s liisirufllvt article on how to butld a profile 
puppet show Is cune ludeel —A critical consideration of 
the Mallet les-omotlve lu service Is published—The 
ebenilcsl regulstlon of the proecsse-a of I ho body by 
means of aetlvstors, klimscs, and hornioncs Is dis¬ 
cussed by Prof Wllllsm H Howell of lohns Hopkins 
Unlve-rslty—Mr William E Htark s iwis-r ou Measur 
Ing Instruments of Long Ago la concluded—We arc 
very apt to regard the tall uf an animal aa merely “the 
other end" of the besly but Nature seems to have 
early esteenieil 'lie ineinher highly and tn have made 
It her most efficient lUHlrniiient of Incomotinn Many 
eiirloua facta about these uses nf lalla sre described 
by Mr James .Newton Baskelt—Sir W F Denning 
Huniiuarlxva our knowledge of the planet Mercury — 
Tho usual Klee tries! Notes Engineering Notes and 
Trade Ncitcsi will be found In their aeeustomed places 



The Bi iFVTiric Ami-jcica'c hnn always mode a prac- 
llco of exposing tho snnres nnel devlees of the patent 
promoter as well ns the fraudulent iiatc.nt attorney 
Althniigh the* subject Is h> no nit-ans new lo the read¬ 
ers of the Bi trviiiie AuhSii A^ It Is one of whleh all 
Inventors should be thoroughly Informed The Editor 
of the BnsvTiFie Aaikhicav would like to rceelve from 
leaders of this Journal, IcUera In which they narrate 
their personal oxiierlcnecs with dishonest proiiioterH 
nnd Bttorneys Rueh letters will be published In due 
course and should not only be nf Interest In them 
selves but should seirve ss a warning, thereby pro¬ 
tecting others against suih siiarea 


Antique Siamese Bronse I Without Hrouxe Powder) 
— Ibis Is a groenish-blach eoatlng. with Inlay of green 
patina Kub ebrome greicn and xlnc white to a green¬ 
ish white, color with tiirismilne oil, mix with copal 
Aarnlsh and apply to the objecl, coating tbe hollow 
portions ps|H>clally If thoro la rich des-oratlon e-oal 
tnia all over and dry Now rub gre-en cinnabar 
graphite, and some black pigment tn s greenish hla, k 
color with turpontino oil mix with m|ial lar-qucr and 
coat over all the raised port Iona leaving the hollows 
untouched, so that the first layer In the hollow por¬ 
tions win have the sppearanee of copper oxide. 
OlOM after drylnc. with spirit lacquer Handle the 
bniab lust u tn ordinary bronxlng 








4Bo SctoUBci Amifttpirt > ,, 

THL ALBANY-NEW fORK AEROPLAH|r^ 

HOW CURTIbS COMPETED FOR THE SCIENTIFIC AMERICAN TROPHY AND THE NtW^VQRK WOftLD^ J^lS' 


f thp thn p RttcnipU tbat bave Attar mahliiB a number at Blchte over Uaka Ketdu. 

bt'on iiiwif' tu ily truni New at HammoiMlaport, N. T, and tandlng ineeeMtuUr 

Yurk ui Aliwuy, ur t id v' ran, upon the water, Mr OurUee ahlpped hie aeropbme to 

tbn ilrni twu wuni luado laat Albany and took a prtapeotlni trip on Um ateamboat 

tall by airigtblu ballnune, and from the capital to Um metropolta. He ttnmd pnu* 

wprv iinHiKrceetiil, while tbo tlrally no eultable landing plaeea on the rlrer banka 

third attempt waa uiade re- throughout tbe entire Journey At Poughkeepale, bow^ 

coutly by an a< rnplanu, and ever, a mile baek from the eaat ebon, be aeleeted a 

rraiilled In a brilliant prlio- landing place on tbe (arm of Mr W F. Olll Upen 

winning fllgbL reaching New York Mr Curtlaa gave noUoe that be 


if thiH feat dur 
lliidunn Kiilton 
afterward ex 
i> time within 


thi' t'iO Ullfi prize of the 
l/iindnn Dally Mall It wax 
deeldi il to amend Ihu 


lie the lime limit fur 
euuipli>tl(in of the trip 
B set at 24 hours As 
111 aa thn niudlflcatloua 
ru announced, Olenn II, 



Jtut ketere the etait at Alhaay. 


would attempt to wfb tke oiih pHae tt tto'lfbHi Mid' 
alao the SoanAno AMMtuM TYopbr Mr'ihtr'tUPd 
eonaecuUve Une, vbtah wu^ 0ra ktm tha eqp pt^ 
manently. He Umb NttnMd 0 Alhaar tb htt p e rtit fd 
the aaaembHng of hto blplBBa, This'MobBpUWUd 
in a tent pitched npon Van HitHAeher TalamI, a mdU 
■outh of the railroad bridge at Atbsny. A hs a ty 
rain caiiaed delay In aaeoiabUng the Upbme and kept 
the avUtoi from itarUng on Tknraday, May IMOi 
while Friday the flight was Impossible of seso n tp U s h- 
metat beoBuae of sMil 
wind Msrly Satnrdv 
morning Mr, Curthm wmit 
to the Island. Brscything 
was In readinem for tbs 
flight, snd U.J westher ap- 
pesred to be perfsot, bat 
juet as tbe aviator was, 
about to start a wind 
sprang up, and ba was 
obliged to again poatpooe 
hlaattampt Bnaday morn¬ 
ing dawned bright and 
clear without any atgna at 
wind, and after waiting tlU 
7 A. M, to see If the wind 
would iBcreaae, Mr Cny 
Um started three mtnutM 
thereafter Circling to the 
north eo aa to pasa within 
tbe dty llffllto of Albany 
Just below the railroad 
bridge, the aviator headad 
down the river nt a CO- 
mllo clip against a wind 
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l» l»M4ed toward N«w 
tbrk «t a lonMwhBt ilowet gait tbtn before, tmlng 
to the ovrree ud wind. Daring the balance of tbe 
Jpotneg, he maintained a height of from BOO to BOO 
feat He did not fly M high aa during the flrat part 
nbwn, la poaatag tbmngh the Hlghlanda. be found 
that It wan better to fly at a lower elevation Upon 
raocblng Newburg Mr. Curtlaa could nee from the 
amoke that the wind bad changed and waa blowing 
fitni the weat, or directly aoroaa bla eourna. Aa the 
valoalty won not great, however, tbia did not oaiue 

Soon after poaalng Storm King, the lJI304oot moun¬ 
tain that ]nta out Into the river loot above Went 
Point tbe daring aviator eaperlenced a nudden down 
draft of olr that eauaed the moohlne to dnm ao rap¬ 
idly that It noemed to tall away beneath him At the 
game time, It tipped at a aharp angle to one aide, 
owing to one end oatching more of the downward 
enrrent With great preaenoo of mind Mr Curtlaa 
dlreoted bla front horlamiUI rudder aharply down 
ward. In order to gain apeed by making a dive and 
thua to enable hla balancing planea to become effective, 
which, of eourae, they were not when In a current of 
air traveling perpendicular to them Thla maneuver 
woa aooeeaaful, and he was able to right the machine 
Save for thla once, he had no thrilling experlencea 
He paoaed over Iona laland, near Woat Point, aa ahown 
in one tit our photographa, but for the greater iiart 
of hla trip he followed the middle of the river He 
made a practice, however, of keeping to the leeward 
aide of the river aa much aa poaolble Thua, when 
Peekakltl waa reaohad, and he found that the wind 
had again- ohlfted ao that it waa blowing from the 
northeoat, lu eroaaed over to the Jeroey aide, and fol 
lowe^ attaoMijMnm IlhuBiUlaAdeg,, When Spuyten 
Doyvll Was raoehed, notlie^ what Mmed to be a 
smooth, grasay tlsld, ha elrded about and retraced hla 
oouroa Utt a abort dUtanea In order to land upon It 
He waa aomewhat amaaed, upon landing, to And that 
what had appeared from Ida oonaiderable height to bo 
level growd, waa In reality a fairly steep Incline, eo 
that It waa neoeasary for him to Jump out of bla ma 
chine the moment It came to a standotlll, and to bold 
It from alldlng book down the hill Afterward, when 
aaalstMMi arrived, ha pnahad the Inaohlne to the top, 
where there woa a ahaii* terrace, and after making a 
atop of over an hour, ha started ofT this terraoa after 
a very short run. Tbe machine soared off the terrace 
without dropping to any great extent, showing the 
possibilities of atortlng from a ellff 

Mr Curtlm's saeond atop waa occasioned by tbe dla 
covery that hla lubricating oil vraa almost gone By 
landing upon the north end of Manhattan Island, be 
would aooompllsh the flight from Albany to New York 
with but one atop, while two were allowed. There¬ 
fore, so as to make aura of winning tbe piiie, 
he made the short detour and landed at 10 >6 A H — 
one hour and nine minutes after hla start from Pough 
kaepsle Tbe dtatanoa eovered In this second stage 
woo, over tha oourse followed, 63% mtlea, so that 
tho spaed wiij||,4d% miles aa hour Tbe remaining 
14 miloa to flavmor'B leland waa ooverad Id 33 
Milpnoa, thg’Maeiid start being mods at u 41 A M, 
and hja airfval la front of tha shed oonstructad for 
him last iui taking place a few mtnutae after noon 
Ca thla Hot Btage of tho flight, Hr Curtlaa maintained 
a height of apprwklmately BOu feet He deoeended rap- 


thg oondy otreteh of mado ' 
tad a halght tit $3iml 
U foot, ajpuet tlU ho 
raaded the' abed. Ona of 
«hd(ofraitlld otfowa 
at aUnnta or two gftar 
V gighM. At Spnytao 
|HirrlMWMth«tll*two 
tm 

iiMh OHie of tiH amehtaa 
WlfHr (ha lewar Mgae- 
IMt thns fMha ore adt to 

^'ad'dta otter"' ' 
urttM-whkb-wa.' 
ttlsk howmr^ , 



Tbe Sclentifld Amarieu Tiephy, the flmt prlae 
ever pAited fer sneeemtnl fllghte with 
hearier-thea-air maehlaea. 





irflfOullatwaehlne ahnwtng ponteemi to keeii ft aSeat an w 
YOU aunnaas nuar. 


than tboae that were actu¬ 
ally uaed, which wore 
about 7 inchoa In dlaiuo- 
ler and 7 toot In length 
In scvoral of tbe photo- 
grapbii, vhowliig Ibe bl 
plane In flight those floats 
can be seen pmjii-tliig 
from tbo back of the lower 
piano Together with the 
air Inflated bag streu hi d 
along tho lower riiiitior, 
niM«r% etr aufflclcnt buoy 

ancy to keep tho maohlno 
from elnkliig should Mr Curllm have boon rompelleil 
to Blight In the Hudson An examination ol his ina 
rhino ahowod that fhc oil tank lutd sprung 11 leuk 
and had he not had an Indlcatlug gage i-oimtaiitly la-- 
fors him he would not have known that hla aiipply 
was rapidly dlmlnlahlng, and thus hi might have hod 
bis motor solr 

The bipbinc with which Mr rurtlas anj>m]>llshed 
hla epoch-making flight Is very similar to tbe inarhlnn 
with wbicb be won the Bennett Cup last fall at 
Rhelma It differs from the latter In hating aome¬ 
what larger rudders and balancing planes, and also 
In tbe extenilon of the upper plane 30 Inrliis bujond 
tbo lower plane at earh end of the machine This 
differential plane Idea was flrst tried a short time ago 
by Henry Parmau, and was embodied In tho machine 
used by Paulban In his flight fnnn U)ndoii to Man 
cheator It tends to give the aeroplane a certain 
amount of Inherent trausverae atabllity The total 
supporting snrtaee In the main planes Is 336 aqiiaro 
feet, and tho weight of thu machine complete Is 960 
imimds Including aviator foil and oil As a re¬ 
sult of this tbe weight carried imr soiinri foot 
of supporting Burfacc la 4 02 imunda Thla iiieans 
that the machine must travel at a simivI of 
40 miles an hour along the ground Is fore It will 
lift In order to attain this spood, a powerful 8-cylln 
tier motor of "10 horae-|>ower Is uaid The 7 font dlam 
slur, 6 foot pitch propeller mounted upon the engine 
crankshaft makes 1,100 KI’M while tbe maihine Is 
In flight, and gives a pull, when the maeblni Is held 
stationary on the ground, of ovir 300 inninris This 
Is, we Islleve aomewhat bitter than the thrust ob¬ 
tained from the Gnome fiO-horsi'-pow er niolur iisod by 
Parman and others In their Heroplsnes 
The longest flight wbirb Mr Curtiss had formerly 
made with hla new biplane waa a flight of 38 nilniitea 
duration above l,Ake Keuka at llammondsport, N Y, 
In bis try-oiita of the macblne The greatest care was 
taken In n^assembllng tbe machine at Van Renaaelaer 
Island, to see that all uuta were prottcriy washered, 
cotter pinned, and covered with varalah, so that they 
would not work loose Some idea of the strains that 
must be undergone by a machine In flight can be hod 
when one learua that Mr Curtlas's biplane vua sud 
denly dropped 40 to 60 feet while In flight, by the 
downward lurrent of air mentioned, and then quickly 
mode to supiiurt Itoelf again by a dive of ennsldorably 
greater length One reason for the sucresa that tho 
Curtiss machine bos met with Is undoubtedly the neat 
and strong manner in which It la put tngitaer There 
are no bent etruts and loose guy wires, such as we 
have noted In one of the wsll known foreign blplanee 
that was recently brought to this country, but every 
thing Is put togethsr In a thoroughly wnrkiiianllkp 
manner, and consequeully there have been no acci 
dints 

In making his great flight, Mr Curtiss also com 
peted for tbe Bi ikmihc AiirsiiAV Trophy, which Is to 
be awarded this year for the longest crnsa-coiintry 
flight The first record for 1910 therefore sUnds st 
74VI miles but It Is probable that this will bo length 
ened i-onalderably beforo the end of the year 
The average speed made by Mr CiirllsN from start 
to finish of bis flight from Alhony to Mnnbatlan Island 
— t dlstanre over the course followed of 128 miles—was 
nu% miles an hour Including the final leg of 14% 
miles from 207tb Street anil the Hudson KIver to 
Governors Island (142% 
miles) this average falls 
to 49 14 miles an hour The 
actual air lino distance U>- 
tween the etarllng and 
flnlsblng points Is 1 lA 34 
miles, so that using this 
aa a bails, the average 
speed from point to point 
was but 47 01 miles an 
hour, whleh Is the same ns 
Mr Curtiss averagid In 
the Bei„iett Cup rare nt 
Rhelma As he no denht 
eovered mon than 13A 1 1 
mllea, II aeems bis new 
machliio Is fasti r than the 
Hbelma racer with whleh 
Hamilton Is making flights 
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One of Uin most reniaTkatilo demonetratloni the 
POwIblllilHH of • wlruU>fi8 liiiH bppu madu In l^indon 
laal month, when Mr Thonian lleyiiiond PhllUpa a 
I^Unrimil HiiKliioir, (onilii.li'd a m rln of exiierlmenU 
on a amall waK with a dIrlKihIu balloon entirely 
nianl|iiilBii>d and loiitrollMl fiom the <«rth Theae 
Imta were iiiado at (hn Hippodrome one of Jxmdon'a 
larKcNt ihoalem Mr Pblllliia omployod a dirigible on 
the lima of till A-pphIIii but only HO foot long The 
iiiiHlil ininjiliti. weighed about ten pounda and the 
aernalnt waa tilled alth hydrogen 
During the detiionairattoii Ibo Inventor stood on the 
Blage of tlie tlualer while hie mathtne maneuvered 
alHiiit ovi r till uudltorluiii He had by his aide a key¬ 
board BiiiiK-thlng like that of a lyiiowriter but rather 
larger, and In reality lompoaed of a number of puah 
awitihea, above thia was a aniall Iraiiainitti r similar 
to that uaed In ordinary wlrelcaa lelegraphy Dy 
iimri ly preaHliig tin keys Mr rhllllpa ahiiwed that hu 
inuld make hla dirigible do anything he liked Ho 
would preiu a awllih over and the maihlne would 
liruiiiptly rliH., the aituatlon of another key would 
prudiuc a diaiint forward and baikward niutiun 
WHS also oblalucd with perfeet Lurtalnly aa well aa 
(Innlnr HIgliln niid point to-imlnt 


Sclwntifie AmMteM 

UL Dinii fiocui unis mmn it m 

SUCCESSniL KSNIIEI Alii fOMRSIlATW 

er A SAFE lEAVIEl TlAll^ fituk ma- 

cmE EQuim wm mu tiar me 

miM ANB MME TIAN MiE PMPEIUI. 

The tac-almlle letter of Mr Edwin Gonld. printed 
on thIa page. In which $15,000 to offered tor the beat 
auccesaful heavler-than-alr flying machine, drlvoB by 
more than one motor and one propeller, ipeake for It- 
■elf It may Im iwlnted out, however, that Mr Qonld, 
In offering hia piiae, haa been moved by other con- 
alderatlone than thoee Involved In a iportlng oonteet. 
HaiMi, long^lltUnue flights, ipeed t<^ and other 
record breaking performancM, bavo no doubt done 
much to bring the flying machine prominently before 
th« publlr, but It meat be admitled that, bealdaa whet¬ 
ting the natural human appetite for oompetitlon and 
driving home the truth that the flying machine la 
dt>atlne<l to play an Important part In futare hnman 
affairs, aiirh rontnats aid the art but little 

It la Mr Oould'e primary Intention to further aero- 
naiilli Invention and with that end In view ha oflara 
a prise not for the fattest flying machine, bnt for a 






EMtMflwIWi,- 


tha Mto 

ttotteal nsvlta of rwU* maBiuameiita aad 
and lo^rooiiUBned ahaamttqna, and tbay d» sat 
aoaapt the phyaieal thaoriaa advanoad unUl after a 
long ported of prabaUoB. Dm data whloh bare beea 



from orltlctom Tbna, the alamaata of the aun'a rotip 
tlon detarmlnod by Carrington fifty years ago, wkleh 
are atlll uaad In the roduotton of the photognidu 
taken dally at tha Bngllah ohaarvatorlaa, have ben 
called Into qnoattoa. Turner baa aramlnad tha wMh 
nramanu made by Patera between 1S«0 and IIM. 
which fill tha gap between Carrliigtim’i woik and tba 
Oreanwlch photographa. He reachaa tha aarprlalng 
■un apota of the nerthara aad 
aa ravohra about two dWtamt 
whloh make with aaoh other an angle of II mln- 
ntaa,. Tha apota appear to be affected by a general 
drift which changed direction about ISSH. 

The bypotbeali of a planetary Influence on sun 
apota has bean often disonaeed and gansnlly rajentad 
In Ita favor, however, may be cited the proved Ihct 
that the last maxlmnm in the 
number of ipoto which was an¬ 
nounced for 1906, was delayed 
nearly two years, and that this 
reUrdatlon had been predicted by 
Brown as a eonaaqnonoa of tha 
motlou of Jupitor and Batum 
Tha solar activity gradually do- 


ported Nevartheleai, a group of 
spots remained visible from No¬ 
vember, 1908 to April. 1909 The 
group which appeared In Beptam 
her 1908, was found to be con¬ 
nected with a vlalent magnetic 
Lockyer'a photogmphs 
made with the spcctrobeltograph, 
show that the principal spot was 
gradually obliterated by clouda of 
calcium which exhibited a cyclonic 
structure thirty bouni before the 
maximum of magnetic dtoturb- 
MItchle Smith obaarvad that 
an extraordinary outburst of activ¬ 
ity In the lame spot was quickly 
followed by violent and prolonged 
■gItatloD of the magnetle needle 
This group of spota affected the 
earth’a magretism In four sue- 
reaalvp revolutions. In two of 
ehich It produced two dleturb- 
ancea at Intervale of flvo days. 
Thia (ket suggests the Influence 
two limited and divergent 
beams analogous to the double 
tails of certain rometa. 

The tendency to renumnee at 
Intervale of ZT or 28 days, la well 
uslabllahed for magnetic itoima 
■no The qneetlon haa 
been aakod whether other terrea- 
trtol phenomena do not ilmtlarly 
■how the inflnence of the sun’s 
rotation Prom the records of 
cyclones In the Indian Ocean, 
Maunder llnds that an Interval of 
28 days la of common ocenrranos 
The first reanita of the total 
ecl'pse of 1908 have been pub- 


balnnccd rh Io bn epproxlniatoly equal In weigh! to 
Ihc afr II rileplncee cona«iucn(ly, ulicn the horixontui 
prapcllcre arc not norkliig It ncItlnT rlwa nor falle, 
hut luu iM' niailc to necciid or (UiiccikI bv putting them 
In niotlun Tliiw by using one vertical propeller and 
Ihe horlmiital uiiee the iiiai bine can bn caused to move 
III B spiral luilh, and bj iiittlng out the vertical acrewa 
II ran be rundr to rlw- etralghl up 

The Hwltcline whnroliy the maclilno la controlled 
alter the wave IniiRth of the okitrlilty produced at 
Hip traneiiiltlrr, all the cohi n r awlKihcs on the air¬ 
ship being tniind to dHTerrnt wave lengths. 

The deiiifiiielrnllone have been ao euccMsful that the 
British War HlHie linve liivcell,ia(cd the natter, and 
It la UDderatond that lliey havn taken tha iuveatlou 
np At any rah' tilnls with a full Bleed machine are 
shortly to bn inintn end If thnxn are aiiccosaful the 
Invention will be iHiiight b) the gnvemniont The 
dlmenaloos of the full elwd nor niaiblne will ba 80 
feet long end 6 feet In diameter, and It will be capabla 
of carrying nearly a couple of hundredweight of ex- 
plogives while Its radius of artlon will bo well over 
100 mtlee Ita speed will be about thirty mllae per 


lalnnd before a flylug macblDe can over become evei 
n popular vehicle of pleasure, and the attainment o 
HSfety Is the chief object which Mr tlould bis In view 
The conditions which will govern the novel c 
which will be Inaugurated by Mr ( 
offer have not been decided upon aa yet They v 
require deliberation It la hardly likely that we ah 
he able to publlah them for three or four weeks, 
tke meanwhile, tho Editor will gladly consider a 
■uggeailoni which the readan of thto Journal n 
make so that conditions may be drawn which wtU 
fklr and which will beat serve the object of tha prl 


Kinetic energy is the power stored In a moving ob¬ 
ject which keeps it In motion By way of lllnstTMion, 
conceive a railway train mahlng along a stiaitgtat. level 
stretch of track, the tnln being drlvan to Ita power 
limit If the aource of power, any the itaam preaaura, 
to now auddenly removed by cloeteg tha throttle, tho 
train wUI nonttnue to run or "oonst,’* tqr a long dla- 
tance, due to Ita klaatte enargy, gntaUy radvelBr In 
speed vnUl the energy to etbaaefed ud the train 


ate epocha, of great extent In the middle latltndea, 
but that It was dlstlngnlahed by certain featuraa from 
all prevtonaly observed < 


Tbc United Btatas during February produced pig 
Iron at a rate which equaled 31,660,000 groM tona 
per annum Ourthg January the rate was abtfnt 81.- 
000,000 tons, aad la Deeamber about 81,460,000 tans. 
In commentlag M these flgurea, the Iron Age ooa- 
aiders It to quasttonable whether the February rate 
win ba mateUlned during March, slaoa tha dally em- 
pacity of coke antt anthiaclte tqmaow la nsa at the 
boning of the month wai M,864 tons, wharans the 
dally rata of piMiuetlim for Fahmary was 66,616 toaSL 
‘It to hard to rsallaa,” the lonmat rmaaMni, *nhat la 
February the prednetlDn was moia than 40 par dOnt 
above that of Ftbrnary of teat year, and naarly.tl/l 
Umaa that af Friiraary tste Faart ago, and yM Oat 
so Ilttla matal to pfeailag on Op maiOnt „ - - It 

la not mrprwnff a OtneMliia is niisd d< (kd HMt; 

Ity or tha aoantnr^to M 
rate thmaiAont th* ydifcP- - * ^ 
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DR. ROBLRT KOCH, THE FATHER OF PREVENTIVE MEDICINE 


BY JOHN B. HUBER, A. M, M. D. 


te Robart Koeb dltd on Haj 17Ui Itit To Mtlmnte 
tbo TniM ot hli work, w« mmt Gonild*r how hamMiity 
■nOmd from dtMua before bli time 

Before the beneficent InocnUtlone of Jenner, epi- 
damloa ot ■nellpon derutated rut reglaiia, dadmetlni 
eltlei end wiping oat whole townt and rlllngea. Nearlr 
erery wipfarer one met wu a pock-marked aorrlvar 
The dreadful hlatory ot the babonio plague la loot In 
the mlata of antiuulty To go no further bock—an 
epidemic of It wu the lut of tboae aeren plaguea that 
ofUeted Sgypt. Tboae 60,000 larwlltw and PhUla- 
tlnu at Both-ghemeab, ud thou 70,000 othera were 
deetroyed by the mioroacopio BoriRiw pesUt Before 
and alnoe the Tro]an war (In which thla germ did Ita 
gruteat execution), throughout the middle agu, and 
Indeed up to our time, acorea 
of epldemloa of the bubonic 
plague hare wrought ghaetly 
haroe One of theao, the 
Black Death of the fourteenth 
oentury, deetroyed moat mla- 
erably (lo Blbbon eompnted) 
one-fonrth the population ot 
tha then known world 

Ualarla, though not ao 
death-dealing u agancy, hu 
nerertheleu dreadfully affect¬ 
ed the morale ot humankind 
To cite but the one hlatoiic 
fnatance giren by W H I 
Jonee of Cambridge Aa la 
ao often the caae In hlatory, 
the conquering Greeka under 
Aleunder were conquered by 
the India they Inraded, and 
Ita weapon wu one much 
more potent than the aword— 

It wu the mlcroacoplc mw 
lorla plamnodlum Upon Iti 
Inroada the Greeka began to 
**1006 much of their Intelleo- 
tual rigor and manly 
atrangth " 

Conalder Anally tubereu 
loala — rooaumptlon — which 
hu probably alwaya afflicted 
mankind At any rate Hip- 
pocratu twenty two conturlea 
ago, wrote of It u the dlaeau 
which abore all othera cauoed 
the moot aufferlng and the 
greateat number of dutha 
Tbe dreadful Infectlona here 
mentioned, though more gruu- 
aomely plcturcaque In their 
rarageo, have been dwarfed 
by conaumptlon In the nine¬ 
teenth century fourteen mil 
Ilona died In war, by bullet 
and Bteel and camp dlaeoaea, 
during the aame period thir¬ 
ty mllllona auccumbed to 
conaumptlon From time Im¬ 
memorial erery third o r 
fourth adult—In aome com- 
munitlea every other adult— 
hu auccumbed to luldlOM 
pbtbUla lb whitea have In¬ 
troduced tMa dlaeaae among 
negro "brethren," wfao die of | 

It In grutar numbera than 
wf do, and gmong our Indian 
"warda" who are fut dloap- 
paarfng by reoaon of our tn- 
berenloola, aided and abetted by our water ■' Who 
hu not, either In hia family or among fala frlenda, hod 
to ondura aome uperlenee of tbe "Great White 
Flogue"? Think ot Itl Between‘adolaaoeaoe and the 
Bfty-ftftb year. In thou yura when young men and 
young woman oontemplato marriage, whoa wlvu 
ahould be etroog to rear their children, when hubanda 
ehenld be atnmg to maintain their bomu, when we 
ohMld be atoong to do the woridk work. In thou 
moat preriona yum tuberealogla hu throughout the 
ontu^ bon elalBlng oyery third or fourth Of our 
race OonoMor how often the wage earner hu Amt 
a^MCumbad: and how, through the many montha and 
the yearn of thla ehronlo d ie eue, bln family moat 
ODdure the priUriou by It, and ofteatimu 

I* ttn themelvoh heooffle Ha riotlma. Tha world, 

tha untttMly uerUu of mu and women of gutu 
ig. fahamloUa, “duth’i diraet door to mdet bard 
ftttdonta, 4tWBU. S^yriffloha, phlloaophem. dtap low- 
'"tn;, mtun I 9 nU^" tabereulMii hu wvef hau 
aa a daWwUOw hoolal aad aooaomle 


factor u It had bean a duth dealing Infection, every 
year our nation alone hu been cuatalnlng by reeoon 
of it n monetary lou ot more than a thouaand 
mllllou ot dollaro. 

Redoot upon all theao thinga, and tben tnrn the 
mind to the yur ot Koeb'a birth—1843 In that year 
Puteur entered tbe unlveralty 

And let u premlee here thet In eclence great namea 
are landmarka, and the ownera of those names have 
traveraed and gleaned In the Aside where many a 
devoted and now forgotten laborer hu delved and 
aown and perhapa aweated blood It ahould Indeed be 
a comfortable obacrvatlon that in octence at leaot no 
man worka In vain Pull many a OM hu given hla 
whole life to eatabllahlng a taoh or Indotd only an 



of the earth, Koch clurly demonetrated how thla 
bualneu wu to be gone about 
When Koch wu oevontoen he persuaded hie father 
to get him a mliroacupe Puaeosaed of thla moat 
congenial companion, he act about pnrfnrtlng other 
technical means of InvMtIgatIun For even genius 
cannot work effectively without good tools After at 
talnlng bis doctorate In medicine be beiame a simple 
country dottor, utlllalug the time wbich--mournful to 
relate—every beginner In practice bu a plenty, In 
aclentlAc study experimentation research, and writ 
Ing In thoao yearn he laid all the foundation of hli 
future grealneu. At that Ume he was not enrolled 
In any world-famong IngUtnUon, nor had he mllllona 
at hla back Buoh oJda tO oucceas arc nol to be 
deoried, yet It la nmuing 

_how trequeiiily genius, burn 

Ing nnquenchably In Ibe aerv- 
Ire Of humankind has man 
aged to get along w llbout 
them, bow they never avail 
St all In the aboeme of tbe 
light man. 

But soon the German gov 

Koiha writings. That gov 
ernmant retogulaes good 


Ity, It engaged Kmh In Its 
service 

It 1883 i-amc hla truly 
epochal dlacoitry of the 
tubercle bacilliia, the eaiien 


anti tiiberrulosla propaganda 
which hu alnre been so huc- 
icaafully waging Upon thla 
rniindatlon wem preventive 
iiieuHurea intelllgeolly fonnu 
Inicd and with wonderful re¬ 
sult up to our day In Prus 
ala I Koch a own rountry) the 
consumption mortality hu 
been rc-dueed forty per rent, 
In Boston, forty flve per cent, 
In New York city Afty per 


Item to a tact, hla Industry unrecognliad. ridicule and 
even peneontlon oftentlmu bla only cpmponaatlon, llv 
Ing perhapa In the pltifulest deatitution, yet bla life 
and bla works have been abootutely eountlal to the 
nnlvemal sobeme There la the human unit, and 
there la the welfkre and the very exlatence of tbe lace, 
wtaleb latter were Impoulble withont the wlf abnegat 
Ing labors of the Individual 
Nor does It In aify wiu detract from tbe gratitude 
due the great man. that he baJ proffted by the labori 
of otban, adding what he can of bla own, icratlniatng 
every deulled datum In tbe whole fabric permeating 
and illuminating It with bla own mind, and extracting 
from tha mau tha mighty deductions of genius Thus 
did Juner*! inoculatloao, upon the principle of Aght 
Ing Ara with Are, maka clear tha way tor Davalne and 
lAstar and Putenr, npon whou sabatmeture Koch 
built Thau Utter developed tbe germ theory of dla- 
eaii, Koch nude of thie theory the eclence of faac- 
tarMogy, whloh la today tha most potent faotor in 
ctvlUiMle&. Paataur deolared tt to be within hmnan 
IMWer to haalah all paruitte dUeoau from tha tan 


of |S0l-<! And It la boinf 
conAcIcntly preillctLd on tb( 
baala of the pmphylaxla thci<c 


tnrlns all but ellmlnatiHl fnmi 
human experlnncH Koch 
Ulabomli-cl various tubenu 
Una diugnoirtic of tubereu- 
loels, their curative proper^ 
ties have iinfo r 111 n a t c I y 
proved diuppointing yet 
they acre the basis of the 
woadi rfully effective anti 
toxins of diphtheria, tclsnus 
(the most agonising of all 
diacaacs of whlc h rcirmi*rly 
nearly all the aufferers died) 
menlngltla pneumonia, and 
other dreadful Infections 
And Koch a achievements 
In tuberculnsla wem only a 
part of bla service to mankind In 1881 he discovered 
the clcolera bacillus which Is responsible for that 
disease la the Investigation of other world scourges— 
cancer bubonic plague septlcssmla fblood polsoiiliig), 
try psiiusom loala cattle plague, anthrax malaria— 
Koch’s part has boon moat vital, cllhor as dlarovcrcr 
or OS originator or doveloper of propbylaxla and cura 
tlve methods 

He showed how maUrla could be aboolutely van 
qulshed by stamping It out of tbe Inland of Brien In 
the Adiiatlr, under commlislon of tbo Aualrlan gov 
emment In Bombay be studied tbe bubonic plague 
at Arat hand When long past threcacoro ho rcitalic-d 
to a doaolate Island In Victoria, Nyanaa his only while 
companion being an army aurgeon and ibroughnn, 
tbe whole of eighteen months they tognther aaw but 
threo other whites A rough canoe, hewn out of a 
single log, was their only meana nf communication 
with the malnUnd There Koch diacovemd the croco¬ 
dile’s blood to form tbe chief nourUhmeni of the 
taetas Ay, the btood-sucklng Inoect that transfers the 
(Oonoladed oa page 490 ) 
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ScstonUfo 


The Collection and Preservation of Moths- 


Tho nuMit beautiful OMBt 
berg of that very lBr*e lOO* 
loKlial Llaaa termed tn 
Ml la are bulterfllea and 
met ha Ik-oauae of their 
beauty they have alaaya 




a at 


Irnflon from collootora 
MiiitiK and old Unity 
have atarted to Rather 
tlieae inaeota, but beCBuae 
of ln<k of the knowledge 
of how III iireaerve them 
their aoK’BlIcd eolleetloiia 
have Hpolird, and the api < I 
tniina have lieioinn broken 
and moth eaten In tho 
follnwlng words I shall en 
deavor to deacrlbe, with 
nut the use of aelcnllflc 
terms a method In which 
to iireairve their rapturea, 
and whirh gives auch 
pleasing results that the 
flniHhed labor will be a 
source of enjoyment both 
to the colleetor and hie 
friends 

The sped mens must b(‘ 
caught bofor«« being pre 
served therefore, It will 
be moat ronvenlent to bi 
Rin with a deaerlptlon of 
Mio primary rtuiulalto for 
Ihls work 

Tho Not—The fmmo or 
rim of thn net la easily 
made from a piece of Iron 
nr telegraph wire about 
forty-two lot he* long Thla 
wire la bent In the form 
of a loop, leaving two 
itralght eaiU, each about 
four Ineheg long, In tb« 
manner shown in the nine 
Iratton t Borne sort of 
rod muft then be lacured, 
to serve as a handle A 
broon haadie answera this 
purposs very well, but a 
rod about an Ineh In diam¬ 
eter and five feel long can 
be procured st any lumber 
yard for a few rents 
Through this rod about 


BY FRLDLRICK M. 5CHWLRD 



iMlMi tkrai4b4HUt|Hilli.;^, 

OH trm ■'ip* . 


netting U ratliar eoaraa 
sad should sot bs Had, 
01 It seratebas the wliiga 
of tbt inaeeta. Tha bag. 
ahonld ba about twenty 
tndbaa deep and tbe bet 
tom rounded u tn Fig. I 
It may tbsn ba atUebod to 
tba lim by maau of tape 
Row to KUl tbe Inoaet 
—When tbs Insaot la g^^ 
taring to tho net, tba auos- 
tlon artosa how to blit It 
patoleasJy and aolokly 
This may ba aoeompllahod 
to several waya. Most ool 
Isctors nso a oyanldo bot¬ 
tle. which Is ^parad in 
the following maraer In 
to a widfrinoutbed 
are placed a tow lumps of 
cyanide of potassium Up¬ 
on these Is pound plaster 
of Paris to the deptb of 
one Inch Whan the plas¬ 
ter Is dry the bottle Is" 
tightly corked, and must 


body of tba Insect Is gently 
hold between the thumb 
and Indsa flngar (7| and 
a drop of chloroform It 
dropped upon Its bead 
from a vial carried to tbe 
pocket. Tbe toaoct Im 
mediately stope Ita fluttor- 
Ing and may then be taken 
from tbe net and plnoed 
(Oontiaseg on pope 4P».) 


BLRTILLON AND THL BURGLAR’S “JIMMY” 


The police offleor or magistrate engaged to the eluci¬ 
dation of a crime, endeavora to collect as many exact 
laits as iMisalblc and tbe more methodically he iccka 
verltlea and gives a logical grouping to hla 
the greater la hie < banee of dlacoverlng tbe true cause 
and the irerpnlralor of tbe crime 
U Bertlllon, the celebrated chief of tbe sntbropo- 


BY JACQUE.5 BOYER 

metric aervloe of the FVonrh police, has recently In¬ 
vented a dynmameter of special cboraeter, which 
will faclllUte ludicla) InvetUtaUoiia by fumlabtog 
of the muscular efforts which 
are manifested in tbe violent entry Into s boose, room, 
or dMk, and by making It possible to reproduce tbe 
trocea of bis work which tbe burglar Ims laft on doors 


and artlclM of fomlturs The apparatus ooHlsts of 
a steel frame, wbtob Is sttsebed by screws to a wooden 
UUe It eontolni a lower plate which can move tiff- 
ward and bock, two lateral uprigbta stiflned by enrvnd 
bracee, and a eroes piece of eteel attoHed by strong 
bolts to the Uve of ttaeee poets. This frame eari^ 
«reiiclsifed on pope 401} 
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«4i axATU KttimaH bomm 


S d N lll^ American 

Tht bfhMT la niada irat Af aa ordtaary alppU. with 
eapa an taeh ao«. U tha alppla ara drlllad a anmbar 
of imaU bolM. laaWa tha atppla la a amaU Iron 
eyUatlar with ooaleal bottom, and providad with a 
■mail flaafa at Ita uppar and, whara It ii fastaaad 
batwaan tha end of tha nipple and the cap The object 
«t thla cylinder U to partly IIU op the inilde of tba 
nipple, leavlnf a amall annnlar apace tor the laa and 
air to paaa up and out throuj^ tha amall holea In the 
nipple. To tba lowor bead of tha caainc la faatened 
an ordinary air racnlator, Into which the gna pipe la 
■aonrad. forming an ordinary Buaaao burner 


nnunn oovoan an ooinx graiAcis. 

at I, a. uTaaniaoT 

Borne tune ago the writer bad umaaloii to make a 
pair of lapa for grinding teleaoopo lenaoa, aud aa Uila 
calta for very accorata work In order to get a true 
curve. It became necaaaary to make thu attacliincuta 
which am here deacribed In thla claaa of work It la 
Imperative that the ntmoat eara be given the conatruL 
tlon of the aevoral parta, aa upon the accuracy of the 
meaaurementa and nicety of lit deiiend the quality 
of the llnlabed product There muat be no loat motion 
onywbere, aa tbli would mean chatter marka on the 


OM «C tha ehM dnwhneka of the gaa kttehan rang* 
.ite tha pnblam of meietmining a anltahla hot water 
A amall haatar attached to tha kitchen bolter 
' Uitt dvaromfia thla tronhla. Tha aooompanylng Ulna- 
tartUha abow how anch a haatar can eaally be made 
gild echnaetad at a vary amaU ozpanaa It wlU only 
Hdn n law mlnntae to heat enough water tor a bath 
gr Iter waahlag diahaa or clothea. Aa tba hot water 
riaai and ataya at tba top of tha boUer until drawn 
«b at the fkucat U la'hot'nacaMary to heat aU tha 
water In the boiler, aa la the caae when It in oonnoetod 
with the kitchen nnga In the ninal way, but <mly 
anoh amonnt aa may ha required for the tlmo being 
heator aa lUnatrated In the vertical leotloa, Hg I, 
and oroaa aection, lig. 3, oonslata of a oopper coll, Inr 
eloaad In n eialng, with a gaa bnmor In the center of 
the coU, and It la connected to the kitchen boiler at 
the top and bottom. The gaa bumar can be made 
with or wlthont a primer or lighter It can alao be 
connaotad with a aalMlghter to be operated with a 
pnah button In the nanal way 

Tahe ah ordinary tinned eopiier tuba about one Inch 
in dlamotar, tad Oil It with One aend, eloalng tba anda 
with atoppan. With a woodeu mallet begin about S 
Incbea from each end to flatten the pipe, until It la 
Inch In IhickneM. Altar thU, make a wooden can- 
tar, aay fl Incbea in diameter, with one and tapering 
or ratbar rounded oB. One end of the tube la now 
lUatenad to thla wooden center and the flat pipe la 
wound around the aame, formlug a cloaa helix. The 
other end la then formed over tba tapering end of 
the wooden center by hammering It Into place with 
the mallet, until the coUi begin to cloeo up, leavtng 
enough apace for the apent gaaes to paaa onb The 
and mnat of oourae ha made atralght and In tha cen¬ 
ter ad that It 'will enter the ccniml bONr In the daamg 
or oovnr which la to be connected to the boiler 

After the coll la made Into the required ahape, tha 
•toppera In the enda are removed, and the aand made 
to mu out by turning tha coll around and Upping It 
lightly with the mallet It may then be oonnectad to 
a faucet and waabed out with water Tha lower end 
of the coll may be bent at any an^ to ault htoal 
coadltloni 

The externally threaded end of an ordinary 1&-lnch 
union la uow alipped over the end of the coll which la 
peoMd ever, ny about 3/lfl Inch, forming n flange 
which aervee to oonneet the oopper tube and iron 
pipe with the erdlnair union. (Boo Big. 4). Thla 






no main feature of thla heater la to introduce the 
water In a very thin, circular aheot aurronndlng the 
central beater It will now be leen that when the 
gu la lighted tha water In the flat coll becomee hot 
and aUrta to elrenlata around the Are up the aplnl 
oourua to the top of the holler The tomiiemture of the 
water may be regulated by inaerting a valve below 
the ooll. but for ordinary uaa thla la not noceaanry 
FIff 1 abowa tho complete beater connected up to a 
kltehen boiler with a vent plim tor the apent gaaea 
connected to tha chimney 
Fig. 6 ahowB how tha beater may be fitted up with 
a primer, or aUrter tor the gas, whkh la merely a 
amall Indapendent Bunaen burner, connected below 
tha legolar mixing tube Thla burner la flrat lighted, 
tha llama wUI ahoot up Into tho heater, the ordinary 
gw-Mi*K la then turned on aud the gaa Ignited, when 
tfeo prUjuey mgy bt turned oB. Thla la only a matter 
«t oMvuarienos lu irtarttng tba Ug bumar, aa a match 
or a Uper will do the aame thing 
Fig 6 ahowa a ayatem In wklch the beater proper 
la looatad In the baaement and the anpply pipe, Inatead 
of btlng connooted to the boiler or atorage tank, la 
ooBtrollod indapandontly from each floor JThc heator 
la equipped with un elottric aolMlghtiy^^paratua, 
auch aa may be purchaaed lu tho mar4^.-Au ordi¬ 
nary "uB aud on” puah button la placed at each floor, 
nur, or It may ha ooniMcted to tho water fauceL 'The 
apparatua la quite almplo. It la only nococaary to puah 
a buttam, which will Ignite tbe gaa in tbo beater, and 
thaa open the faucet Tbe cold water lu -the pipe 
will run out of courae, before tho hot water 


eurtace of the work. For thla roaaoo It la better to 
uao taiier pins or bolla aa those will Inauro a cloao 
fitting Joint, and the extra trouble will U. more than 
repaid The rigidity of the radius bar la of vital Ini 
liortance. It la tar belter lo have It too heavy than too 
light Nothing la better than a good (uat Iron bur, 
fon It la leas apt to apiing than atool For railll of IR 
to 24 Inches, a bar % by Inch croea-wi I Inn la none 
too heavy, while for radii of 24 to ll> Imliea Tk 
by 8 tnohos la of about tbo proitcr proiwrllnii 
Flga 1 and 2 show front nnil plan viewa reapcctlvily 
of the conmvo atlacluuuut The milliiH bloik a la 
bored to make a close fit on tbo uoao of the tall-etock 
apliidle, anil la provided ulth a tightening strew b 
for binding I he block securely In place It will be 
obeenred Hint the bloik la split where the lightening 
Btrew works Tbo lugs or earn whlih receive the 
radius bar > are now llnlabed on the Inside, and I bo 
holes, for ihe pin or bolt d arc drllhal t^ra should 
be used In get thean holes directly In lino with tho 
dead centt r. It may ap|>ear that a alight varlatlou one 
way or tho other may be of no aecount, but It la A 
good roetbanh always adheres to the rule “Anything 
wor**. doing at all le worth doing well The block 
r la aecunid lu any aullable manner to the tool post 
alldo Aa thla |iart of varinua makes of lathes dlBera 
It la Impoaalbli* to give a form of blink to fit all but 
any good mechanlL ran devise incana for securing one 
to biB lathe Regarding tbe radius bar t Illlle can be 
said except tbe aiwrlng of M,e holea On the accu 
rucy of this depends wholly the accuracy of thu curve 
of the port machined Fig 2 abowa tho tool on a 
line with tbe center. In wbKh position It te act bufore 
starting to t ut Tbo tall atot k la now clamiiod In poal 
tlon. while tbe lathe carriage ahoubl be free to move 
back and forth on the waya Aa the tool poat slide la 
drawn toward ilie operator the carriage will bo drawn 
bock, causing I be iiitling tool to describe an an the 
radius of wblih la equal In the distance between the 



i|M M 4nliu M ^ flit OM ML Of qbM» makea tta appauuoe Tbs tmnpenture of the water 
pMdk b* eu be regulated by the faueet That la to my, the 

B|lMlli> wklMlHi ML ilMMl ^ nM M greater the beat daolrad. the aBWllOT ahould be the 

(A of •Mk bWm gpuiUty flowed to ru through tbe fkaoet, and olre 
"WOffi' ooH’M* When no mors hot water U wanted the other 

y'yuM -> I <„ j,, „ > ' imtbm ii puahed, wbleh euU off the gas and puU out 

tko In la thO beater, and the fisaoet Is closed This 


tlMSBtod’# flkp alltfiig^r tks In la thO Hester, md the fisaoet Is closed This 
^nrbrtho utforatUm nsjr he repeated say time hot water Is 
IjlMgL, ww> tke o^Mde stafds- WWteg. U eold water to wanted. It to only neoeemry 

w inn I ■MaWt^^’W gfsvWtd ok to tam oa the fonoet, witboni atarUng the fire Thus 
«a Iknta ' kof or M< iMer B»y be diawn 


bearing d* to which la secured the forward end of 
radios bar c On tba upper aide of block iC la a roller 
which runs In the slot In block b tho bittnr being 
secured to the tooIiHmt carriage Tbe lathe carriage 
and block a aru rigidly counected by means of the bar 
c, the front end of which may be bolted to tba bridge 
webs aa shown by tbe dotted lines The opomtlon la 
aa follows, bearing In mind that elide d la rigidly 
secured to the bed Aa the tool post silde or croea slide 
la fed forward, the sliding block d* to carried with It 
by means of the slotted block b and roller / As alld 
Ing block d' advances carrying with It thu forward end 
of ludlua bar e. It bocomaa apparent that block a must 
move backward, and as tbto bleek and lathe carriage 
are rigidly eonneeted by bar c Ihe latho carriage will 
be carried with It, the result being that the tool Is 
caused to movu In a nvaraed ore. It might bo well 
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to atmte tbot In order to avoid reiettlnK, It la a good 
plan to have the blank wbicb la to be machined caat 
with a convex face of about the aamv lurve aa It 
ahould be when DnlBhetl If this la not done or wa 
wlab to use flat disks of cold-rolled steel or other 
metal. It will be neccsMBry to move the cutting tool 
forward after each cut 


A lAFETT OIL OAg 

When oiling ibHtrbul mai hinery, It la always advla- 
nble to safeguard yourself against accidental shock, 
cuiHi lolly nhen currents of high tension are being 

'TUP 

OIL CAM WITH imULATXO TIP 

general ed It frequently happens when an ordinary 
long-spoiil ran Is employed tor oiling dynames that a 
severe shuck Is received by the oiler, resulting 
nonietimes In death Bi veral years ago the writer In 
vented an ell can that was pcrfcitly safe under all 
ordinary conditions of use Owing to the extrema 
sliupllclly of the design any unc posaosslng ordinary 
mechanical ability can convert an ordinary oiler 
either of the vertical or berlruntal kind. Into a safety 
oiler Cut the apout In the middle and solder uiwn 
each end a piece of brass tubing having either an ex¬ 
ternal or Internal thread cul Kit thereon a eoupllng 
sleeve made of Inaulaling inulerlal aa shown In the 
seetlonal view The Insulator ean bn made out of 
cither hard rubber or vulcaolzud fiber turned In the 
lathe, with a milled center to admit of a firm grip 
when errewlng or unscrewing the porta Slnee oil la 
an Insulator, no current can get past the coupling 
sleeve to the oller'e hand 


IIBTAHTAHEOira WATIB HZATIB. 

sr usosiis * PASS. 

The old proverb, ‘ A wat< bed kettle never bolls," 
does not apply to the water heater shown In the secom- 
panylng Illustration bccauso hot or even boiling water 
can be drawn from It, (he Instant It Is put Into opera¬ 
tion It Is made from an ordinary <opper funnel and 

The copper funnel should preferably be tinned on 
the outside To the water supply pipe Is attached a 
valve for the ngulailao of the flow of water To this 
valve Is lilted a short nipple and an ordinary too fit¬ 
ting One end of the arm of the leu la fitted with an 
ordinary plug which Is Isired and reamed out to fit 
the small end of the funnel and the end of aame la 
turned over with a small hammer and soldered to the 
plug I'ho other end of the tee Is Bled to fit very 
closely tu the uutside u( the funnel, leaving, however, 
u slight annular niMinlng which may be regulated by 
rcrvwliig the ping In or out, so that when the water 
U iiirned on It will flow In an even thin sheet over 
I he funnel 

Inside the funnel Is lui onliiiary gas burner, saah 



ROHMAOI linABTAntOVI WATU HIATIB, 


OS iBAy bs purchased for ten cents This humor la 
coiUMOted to the gas supply in the usual manner It 
wUI be noticed by referring to tho lllustrmtlon that 
the fuiinel Is In an invcrtcul position The lower part 
of the funnel Is aurrounded by an ordinary cake mold, 
with the Inside cone partly cm off This tin forms a 
basin for the hot water which mny be drown oil with 
an ordtinry thnoet eoldered to the cake tin, or It may 
bo ran oC ns tho water heata. It win now be eeen 


Sdmamt AumimA 

that when the gao la llghtod the tnaaol h u MM hot 
at once, and when the water la turned on It la loNod 
through tho narrow gening between the too and the 
funnel in a oaltorm thin shoot whloh sproodo over the 
tunnel and becomes hot aa tt flows down, Ahnoot any 
degree of heat may bo obtained by regulating the How 
of water with the valve. The spent gnsea from the 
gae burner pass up through the tunnel and ont to tho 
atmosphere. Borne arrangement may ho made to con¬ 
nect the water and gas valvss so that they will be 
turned on elmnltaneously, thus obviating tho dangar 
of overhsotlng the funnal 


A simple method of rigging a steam box for boat 
work to as follows Taka a common wash holler, pnt 
a Inch hole In the cover to receive a abort piece 
of tubing 2 or 8 Inches long, which should be soldered. 
The etosm box is made of wood, of any length deilred, 
end sbont 10 inches high by 8 Inches wide Inside 
Make s couple of chocks hollowed out to fit the top 
of holler cover, and nail them to the box Cut a round 



lUAli BOX OOXnOTlO TO A WABH BOILBB. 

hole In the bottom of the box to receive the tnbing 
that has been placed In the ccover of tbe boiler Be 
careful not to allow tbe tubing to project inside tbe 
box The ends of tbe box are generally stopped np 
with old rags In opersUon put about a pallful of 
water In the boiler lit the cover on, and then lift tbe 



RliK MX OOXXXOTXS TO A OABT-IBOX MOfrUX. 

steam box and place it on top of the cover, allowing 
the tubing to enter the bottom of tbe bbx 

Another method of cooetractlng a steam box has 
been devised by William Elis, a boot builder It Is 
mode by taking a cost Iron muffler, plugging tbe lower 
end. and connecting a ebort length of 1^ Inch pipe 
to the opposite end A toe Is put on the end of tbe 
pipe with a short piece of IH inch pipe screwed Into 
tbe tee at right angles to the muffler piece. The upper 
end of the tee le plugged up with s wooden plug. If 
there is no reducer bafidy 

Bore a hole In the wooden plug, and screw Into It a 
short piece of I4 Inch pipe, fitted with a stop cock 
of some sort Above the atop cock, ptooe a can or 
wooden point pall, wbicb lu quite eually otUebed by 
simply boring a hole In tbe bottom end screwing to 
the short nipple above tho stop cock In operation, 
tbe muffler Is placed In the stove with a coal or wood 
fire A piece of sheet Iron with a hole through which 
the pipe projects, serves aa a cover for tho stove. 
Water Is poured Into the paint pail uiid allowed to 
ran down into the muffler aa deolred. A wooden 
stoom box mounted on legs Is conaaotad to the muffler 
by the 114 Inch pipe This etyle of bellor Is aot Injured 
If tt bolle dry, and la fteqaently rod bet when the water 
Is pnt in This, of conns, makoh U *0Nhy," but 
otberwios no barm is doao, as tho plpo la of naa nl i rt 
Bias to hoadlo aU tho stoom that ia gonoratot. 


A kogt dteteelpotp agpotad-^t# mUb fif''- 


dnrtMl tha othaf halt It Wy ho oovaiod wllh nla, 
dew, or otft witer. ^id oil thte aoconat the maJeMItr 
of boat bnlldon ttSk tim astitu, whldh dov ndt mako 



Have tbs wood thoroughly scosonod and moka a 
nice fitting joint for the dock plank that you are 
laying next to the plank ihoer When this Is doao. 


buntlshsr of some kind, bnrnish down, with quite a 
pressure, the corner of the jolntod edge, so In Fig. 8 
of tho accompanying drawing. Thia of eourae com- 
preesea the wood Now plane the wood down on the 
jointed edge, making a trna corner again This Is now 
ready to fasten on the deck oarllns Proceed in like 
manner with the reot of tho deck planks. The joints 
on a wooden tank or vnt can be made tight by the 
same principle Instead of bnmlshlng the comer a 
round rod Is laid In the renter of tho jolntod piece and 
with a hammer Is forced nearly half its diameter In 
the wood (Boo Pig S ) This is planed down until 
there la no groove left, each joint Is treated In the 
eame way When the wood is moistened, the part that 
has been oompreaaed by tho round rod will expand 
Tbia producea s very tight joint. 


TO PXBTXn OBITBOOTIOX Ok TSX FXXB Fin 
» ADTOXOBILXS. 


Among the worst and most costly troubles of tho 
amateur motorist an those connected with tbe pleton, 
and if be is unable to discover the cause of the dis¬ 
order he may have to pay heavily ter curing that 
which oonid be avoided by observing the following 
simple precaution 

Recently when my engine failed to work properly 1 
determined to look Into the matter myself, sad started 
by removing the cylinder heads I discovered small 
particles of mctsl around tbe edge of tbe cylinders 
and the cylinders themoelves were scratched up Trao- 
Ing this to Its cause I discovered that tbe teed pipe 
was almost clogged up with small particlee of corroded 
copper doing further, my gaaollne tank ehowed elgna 
of corroalon ebirh I attribute to poor gasoline, con¬ 
taining considerable motstnre thereby causing corro¬ 
sion of the copper tank After giving my tank a thor¬ 
ough washing and scraping I had It electroplated InoMe 
with a coating of tin All particles of metal ware re¬ 
moved from tbe cylinders, the feed pipe was cleaned 
ent, and the parts were connected np I have been 
running my motor for the past eight months without 
tbe trouble recurring, and have saved myself the cost of 
1 new tank 


HOW TO DinX A HOLX OnTXAL IH 1 BAX. 

It Is a rather diffloult matter to drill a bole In a 
bar and keep the hole central. Tbe aecempanying 
drawing skowi a pnoUoal kink. A pleeo of told staol 



A U eoniht In tho tatbe riUKk. and ii tfirnad tad 
bored so the kola wlU nu truf teMh iha MMaido dMoi 
eter Tho ontetda dtemator li tomad tko auot Mgo 
of bar « whloh li to ho ArQlod. Thi Mr H U 
placed b a vtoo M OhgwB. the drtU}!« A10 «Beo4 M 
top of the joMiid the TIN te than tlgMsBa«-q8.„iB 
tho Jtc pad hv 8M ^t|M Mfite 
wui bou Umm hoth iBfy rigidly wUb t^Mkhpr b 
Ing heiod, , . v-- 





48? 




































































































































488 



























































































































Guarantee a Home 
To Your Family 

Through the Monthly Checks of 

The Prudential 

Monthly Income Policy > 


Tbete cbecks. for twh an amount u you may now 
regularly from The Prudential every month after your 
guarantee your wife and children a never failing aoui 


The Prudential bisiiraiice Company of America 


JOIN F. DITMN. PresMnt 


loae OfUee. Newarit, N, J. 




A widow, ago S], livuig la Pnotylwoiia, hai Jiot neeirod her lint Prudential Monthly Income Check for flU These Pmdentul checks will 
SU,000 In aU. Har hndnm d , SI yean old, took out hit policy In The Piudentlal in Febnwy. fyiO, siul died April, 1911) He paid only ilie firsi 
Think of the waadcrfnl help thU life Insnnnee money wUI be to this woman Her hinimnd OUARANThbO a home and Monthly Inronu 
PRUDENTIAL. Send to the Company for particulari of a Monthly Income Policy at YUUK age Use Coupon. SEND TO-UAY 


TD HDIRim AT MOIAOO. am are on exhibit ollher In a freah ( 

(Ooacladed from page 47A) dltion or aa proaervo; and even luch 1 

loft oOBtaln oTUTthlng rolating to terlala aa flab oil, guano moal, etc., 
tdiytleal oeawiagraphy, that M, the npreoentod 

phyaieal InveatlgaaoB of the aea, 00m- Another auhject of great Intermit, and 
prtiing Alt Unda of Inatrumenta. auch aa whtrh will have to be further developed, 
Boonding devtcea with aamploo of the oomprlaea all kinda of flahing Inatru-! 
■aa bottom, botUea intended for taking menu (boaU, noU, etc), either in the 
wator aamplen and reoordliig the tern- natural atae or In the ahdpe of dlmlnu 
paratore at a given depth, apparatua for Uve modela Many aclenUaU and Uw 
iaveatlgatlBC aea eurrenta and the den- Prince himaelt have dealgned apeelai 
Bity of tea water, InatrumenU for atudy- mechanical catching outflu for deepeea 
Ing the penetntlaa gt Ught Into the flaUng, while othur inatrumcnu had to 
depth of the ooean, laboratory InauiUp be oimatruotad for gathering the mloro- 
tlons for the phyUoal and ohemlcal icopical plankton of the aurface. Inter 
■aalyeU of aea water end ledlmenU, a medlary aooee and aea bottom, ■■ weU 
eoUeodon of elementi sontalned In aaa ■■ (or oatchlng ocean anImaU of eape- 
watar, ete. daily large alae. All tbeae manKold 

All tlUM variegated eihlUU have lOenaila are Indlapenaable for obUlnIng 
been provided with laboU In the three an adequate knowledge of the cuatoma, 
principal languagea (Preach, Bagllah, life, and evolution of thoeo myaUrlpua 
■ad Oerman) which greatly add to' anlmala, and apart from thdr adentlUp 
their utility end enhance their Inter intsreat, are of much practical utility by 
nathmal character. enabling lultable meana of protection to 

The drat atcry, which la altuated at M be aacertalned In the caae of organlama 
motara above the aea, IlkewUe oontalna lending themaelvea for Induatrlal utlU 
a large hall. In the center of which la aation. 

axUbtted one of the Prinoe'i whale- In the Mme hall la found a repreeent 
twata with the whde of lU equipment ative collection of art eubjeou, ImlUUng 
On the walla are arranged alx eompre- the wsmderful and moat verlegated forma 
hanalve eolleetlona of phatagrapha ralat of marine orgaalama. Bealdea the meet 
bg to the Toy a gee of diaoovery organ- modem produetlona in thia oonneoUon 
taad by the Prinoe, and all Mnda of other are repreeented ancient Greek modela 
oeeanograi^o anbleeta. To tha right of with pictnree of llehee, eraba, and dolph 
the eatranoe door la loeatad a awttoh |na ■■ well ■■ Japaneae engravinga. 
boatd for the Oleetrlo Ughtlng. The TWo which abow an admirable treatment of 
MUa adjoining the oentral haU ar* I^ke- UdM*. 

-wtaa taken np by glaaa oaaea eewuiwiwg The two underground or baaament 
4 targe variety of ojchibtu. The aaatam atorlee opening on the eea ere admlmbly 
4atl, vhidt la avantnally to contain lighted, and apart from the aquarium 
amytlt^ig; oBBBaeted with the eheialeal hall, are not aceeialbla to, t)|a public, 
mid MMolI tnTapUgaticn of tha ocean, being net apart (or laboratory aad iw- 
pact of tit* aoiuMfa« and flahing aeareh work. The upper baaement ttory { 
b tajkM pp''pi^gvliloiially pagtalna thoae rooma In which the' qollee- 
^ JRtw MbfiMti. a^la^yi thflee oon ttenp are made ready (or exhibition and 
fteolad whb ■aHii* tndqatrlin each aa sti|dy. In addition to a number of pytTaU 
'tha,, Mni* j S Kl gillt i t , r a ^ b pbi d by lahontortia, and a epeclal Ubrmry In 
HfMiWV ^ -dtiiHdatt atagw W ama«>- tended te the baneflt of etudenU In 
mmk, dfiirat arlitu (adpaelaUy oeaMWindhy. 

(In tha fffery'laboraftry oontalna (mrit-water 
ed rai4ids|({wW*^pn« daUud aadh^watar •endatta. and a apeoial 
dMMlaDrlAdpiriaienW bMa demined hy Dr, T 
IIMlMldi Ptrhdtar of the Muaeani, and 
«ndar teM dab ha 
hmA«l^fitradp^^tagjth of time. Two 
TdC'ifhadl-liHBib> la hi r a « a rt ie are eaptr! 
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to cbemUtry, ocean phyelci, physiology, 
etc, whereas the (our remaining arc act 

(apart for xuologlcal, botanical, blstolog 
leal, etc. Investigations A large photo- 
graphical Isburatory Is InsUllcd si the 
eastern end of tbte story 
In the lower basement story Is found 
a workshop destined for different kinds 
of rough work, especially the mounting 
1 of big animali, such aa largo flshee, 
wbaloe, seals, etc The numerous apim 
ratuB Installi'd therein are operated by 
a gas motor A special room Is reserved 
for the dressing of flsb and whale skolc 
I tons 

Two rows of aquaria are Inetallod In 
; the eastern wing of this underground 
story An enormoue Iron-concrete table 
II 40 meters In length, and 0 87 meter 
In width, iiarallel to the flrst row of 
aqusrU (between the latter and tbi win 
dows) Is destined to receive a largo 
number of transporUble aquarium tanka 
of various elses, the overflow from which 
Is dlecharged direct on the table, the let 
ter being so Inclined that the whole of 
the water Is collected In a central trough 
Those excellently lighted research 
aquaria will allow of a multitude of 
physical and biological researchea In thu 
field of oceanography In the iiuall 
aquarium basins can be Investigated 
those smaller else animals which, being 
lost In the large aquaria, have to be con 
venlently Isolated In conditions corre¬ 
sponding to their particular mode of Ufa 
The aea water, derived from a rocky 
■pot where owing to the oonllnual whirl 
pool It la always fresh and well aerated, 
la thrown by two electric pumps to 64 
meters height From the receiving tank 
the water Is supplied over a fall of sev 
oral meters to the aquaria, allowing 
these tanka to be automatically aerated 
The Oceanographic Uuaeum thus la 
not cmly an Institute Intended for the 
InatrucUon of the general public, but a 
center of sclenUflo Investigation wheio 
students of oceAnography will alwaya be 
sure to find an equipment more eompre 
henalvs than anywhere else In the world 

The Seine at Parla mae between two 
■tone walla in a ebannel that 4a spanned 
by many brtdgm. The width of this 
channel may be seen by noting that the 
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What Is the Fourth Dimension 

Do ymi kMw? U b MIy abi clearly deserftei la 

THE FOURTH DIMENSION 

SIMPLY EXPLAINED 

^ X ' X ' H. AKT rNTcmomTonaM' by 
HENRY P. MANNING 
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hm*. TtooottitrietloBcf UwflM 0«(tO 
wttua tfela nimnitr oAnwr AkHoal^ 
bnpcMlU*, w It oTtaflowad A Itrit ^ 
■loiiE tha buki at Um BeiM. 

(OoneMed fnm page fSS.) 
trrpanoaomea which are tha opeaMe 
eauie of tha aleaplsg a t e k maa, and than 
Koch alabonted meat Important prophy- 
laetto and onratlra meaauraa ac>l*at 
thti moat melancholy dtaaa aa . 

Thla falthfnl aervaat ot hla race nenr 
reatad. Coming from Africa, ha took 
port In the International Congreoa at 
Waihtngton, ohaarrlag then “I wlah to 
derote myaalt tor aewal yeara to coma, 
to further innatlgntloiia ot thaae proh- 
lema”—and thta In hla atzty-lltth year. 

Thua Koeh’a aojonrn among ns meana 
this Formarly men folded their hands 
aupinely In the pnscnca of boriibla in- 
fectiona, now we know that by meana 
extraordinarily simple and practical 
(how amaiingly ilmple, after thep have 
been evolveO, are the conolnelona ot 
genlos), by the rational uao of onr tacul- 
tiaa, and by realising that we ourselvea 
are eoelSolenta In the working ont of 
I our own dcetlnles. It Is Indeed within 
onr power to be rid ot thoee Infeotlona 
' which have up to onr time prematurely 
de str oyed half our race 

TBB OOLUOnOII OT siiTTgsnm. 

(Oontinked from page ) 

In the cyanide bottle^ where It will 
qniekly die (9) However, care muat 
I be taken In all these operations not 
I to bruise the wings of the butterfly 
or moth. There are serious objections 
to this mode beeanse the cyanide is pola 
onouB. and even the fumes. It inhaled 
wtu prove dangarpna Although thla 
method may yield good results to some 
collectors. I have always used s simpler 
and more effective way A bottle with 
a medicine dropper as a cork Is fliled 
with benilne or gasoline (9) The In¬ 
sect is secured In the same manner as 
prevlonaiy explained, and s generous dose 
ot bensine Is administered, which kills 
instantly The beDxlne will spread over 
Iba whole apeotmen, but soon evuporatea 
and leaves tba Insect none tbe worse for 
the hath When tbe Insect Is dead, It Is 
placed ia a paper envelope made In the 
manner ahown In 10 

Some of the large moths havs greasy 
bodiss, and will, therefore, have to be 
degreased This may be done by placing 
the envelopes containing the Insects In 
gasoline for twenty four hours or more 

Spreading tbe Insects—If on reaching 
home there Is time to spread the Inserts 
caught during the day they should be 
taken ont of tbe papers and treated In 
the following way For use in spread¬ 
ing, a perfectly flat hoard with an abs» 
Itttely smooth surface, some Insert pins, 
some pieces of plate glass ot different 
slses, and a few needles stuek Into ms 
sticks are needed The Insect Is tsl 
betwetn the thumb and the Index floger 
and an Inaeot pin Is pushed through 
thorax, as demonstrated In 11 With 
broad-tippod tweosers. which may bo pu.- 
ohased at any Instmment maker’s for a 
small sum ths wings arc taken hold of 
where they Join the body, and are gently 
beat open until they letnaln In a horlsen- 
tal pomtlOD Then the laseot Is plaoed 
upon tbe board and the pin la pushed In. 
Now a pin la Inssitsd bshlnd tha heavy 
vatn, and tha wing Is gontly drawn for¬ 
ward natll Ita haae Is perpendlcnlar to 
the body The pin Is pushed into the 
wood This mention la repeated wltli 
the other wtngA tad strlpa of glam are 
plaoed OB them to prma them flat Tbe 
pin wUdh wna fliBt thmst through tbe 
thorax ia bow gogtly oxtraetod WhUo 
Om pin Is bstng withdrawn, tho pUean 
ot glaaa •baold bo hold with the thoaib 
■ad tho fiat inpr or one hand. Thtla- 
flatH M JrfI «R tUa hovd ter a waa 
•p tK lad aflg tha h* Noead ter 
■WMtteR til). It Oa Ma hgm 
«l w>ila|k d id FRpa mi 
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, tflipna M ad froA pbflb 
bWB 'M( for ow lonkth of tfoM for fho 
tlrfoiigiifor pi^ei** they mnnt Srtt bo ro- 
fond or sotfaHiad. TliU mty bo doiio by 
plaalai Umu orrr nfobt between motet 
etath* in 0 box. adding a few drop* of 
onibolio acid to prevent mildew Tbey 
■booM then bo qunad In tbe manner ^ 

provionaly oxplalnod. 

Moantfof.—Tbe tut atop In tbe prMer-- ^ 

vntlon of tbe Inaecta la tbe mounting 
There are various ways In which this iPSaV— 
mar bo done, bat tbe writer knows of |QB1^ 
none better tban that Invented by Denton 

Brotbani of Wellesley. Hass Cases of ■esiteuawa. imimn.p. 
glass ar* made, varying In site with tbe 

stee of the Insect to be Inclosed These ”*yL‘TT*- . 

eases permit of a clear view of both the _ ruimn. sn^t 

upper and under aide of the apectmen, 

as tbe top and bottom are made of glaea. CP A Pl^ 

The Ineect te inpported by lU wlnge on 

a glass shelf (16) When the Insect te Ibtlr CooslrbcIlM Slmpl; 
placed in poeltlon. the top which !■ , 

hinged at one edga Ii cloaod over It and ooii suit cundenaer 
la sealed with the pasae^rtout binding ., {!**!l**?w 

wbicb forma the sides of the box Boi •nsjneisMjii 


Tbe monnts 
ranging from 
other monnt with which 
be obtained—the RIker 
These mounts consist of a neat r 
box having a glaai top cover end Ailed 
with One cotton batting. In whlih the in 
sect la readily embedded The glass cover 
when closed holde the Insert In place 
The only objection to these mounts Is 
that both sMea of the Insect are not vial 
ble, and therefore two specimens will 
have to be mounted to show both the up¬ 
per and under aides. RIker mounts may 
be obtained from all Instrument mskeni 
having a natural history department 
rollectlon of Specimens —Now that the 
method of monntlng and preserving the 
Ineecta te known, the next thing to be 
done te the collecting of spedmenii But I 
terfllsi may be found In the open Aelda' 
whtih are covered with wild Aowera or 
In the sunny openings In the woods Here 
the collector must stalk them Never run i 
after a huttertly You probably will not! 
catch It and moreover may acaro others 
resting near As soon as tbs butterdy 
alights upon a Aower, approach It car®. 
fully until within about Are foot, then 
with a rapid sweep of the net capture It 
The moths are harder to And berause 
they fly at night The method most often 
resorted to by collectors te known as 
sugaring A mixture of brown sugar, 
stole beer and niolaeaes te made, and at 
dusk te painted upon the freea In a few 
hours. If the locality te productive the 
moths will be hovering about the treea, 
In abnndanne, keeping tbe collector busy ' 
hair the night , 

Naming and Claaalfylng—When the In-, 
sects are mounted thev will have to be 
named and closilfled Butterflies and 
moths belong to the order called f/cpf 
tiopfera Few people know the dIBercnce 
between bntterflsa and moths There are 
several great differences In the flrst 
place, all butterflies have clnb-ahapcd an 
tenna or feelers, that Is, the feelem ter 
mlnate In a clnb All members of the 
order Lepidoptora which hare not club- 
nbaped antennw are moths In tbe sec¬ 
ond place, all tatterflsa are diurnal that 
te. they fly by day, while most of the 
moths are noctumsl or fly by night Sev 
enil minor dlfforencci may be noted, the 
Arat of which is. that bntterAlsa generally 
held their wings erect when at reat.j 
whereaa moat of tbe moths fold them 
down Becondly. bntlsrAles transform 
from the caterpillar stags to the winged 
stage In a naked chryMlte, and moths 
have a oovertng. no matter hew primi¬ 
tive, which te called a cocoon. 

Befemee Work,—In all entomologleal 
vofk itandard books srs nsetsaary hi 
order te Identity tbe speehneiM; Dr BH- 
land*a Butt e r fly book ogd hte U«tb are 
gtaodard Attbrtean wntim. and In then 
may be ttnnd onlorfd platM eomprtefog 
fottnrM of bMi^ of tin buttorfliM tad 
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How Would You UCd to Have 

A SVMUER HOME 

Bulh, Furnished and Equipped wHh 
Garage, AutmuebUe and Hlia^ Boat for 


92,000 


E.sther Singleton tells how the above may be purchased 
in her article which appears in the June number of 

American Homes and Gardens 

The article specifies the cost of the house, the garage 
and the boat house; the cost of the automobile and 
motor boat It also gives the exact cost of each article 
of furniture and each piece is illustrated, so that the 
reader can judge for himself whether the objects described 
appeal to his particubr taste. 

Copies of this number of 

American Homes and Gardens 

can be purchased at news stands, and in the 5ubway 
and Railroad 5tations. 

PHcs, 28 Cenim 

mUMM A COMPANV, Inc., PuhOshera 
361 Brvmdwmy, Naw Voi*» N. V. 


a setond Index nhlih rpinnlns fixed when 
the flmt relurtis to Ihe uro mark Iho 
Initruninit aulomatlcally regteter* the 
effort required to produce n glvm Im 
presalon 

The figure thus obtained Indicates only 
the vorthwl effort or effort of pressure 
but there Is siwuys n linrlzontal lompon 
(nt of gn alt r or leas magnitude and this 
te rcglsfircd by a horixuntal or traction 
dynomomitir, whlih te atlnihed to the 
sliding horlznnisl steel plate 

Bltlicr of tilt dynainometers ran Im 
used alone nr both ran be employed 
■ImultaneoiiHly In Ihte way It Is |ioaal 
ble to measure Ihe borlxoutsl and the 
vtrtlml efforts w parstely or In rninhiiia 
tion In lb( latli r case M Bcrtlllon has 
found that, ns might be expected the 
horizontal effort is always murh smaller 
than the \crlltal or pressure iffort Itor 
example, using a levtr JO Inihes long a 
vertical pressure of 1 300 pounds was ob¬ 
tained Rliniiltaneuiisly with a hnrlmntat 
traction of 33n puiinds A strong man. 
oiierating on a hard walnut plonk ran 
devflop a pressure effort of I wn 

The appnmliis inn also lie lurnet! over 
on lla Ride so aa to place the exiierlnien- 
tnl board In a vertlial poslllnn for the 
purpoao of InveslIgBlIng the fnn Ing open 
Ilf 0 door III this isse a aei-ond pleee 
of wiHid Is liilmdiiied to represent the 
Jamb of the door The name arrangi meot 
In the nonnnl poslllnn of the apparaliis, 
la iiaed for liivi BlIgHttng the nisning of a 


Ing to the part of the tool bv which they 
are prodined Tin word ' fouIOe Is re¬ 
served for llie Iniiinsslon made by lha 
IMiliit of Ihe tool "eiornurc” for the notch 
made by thi body of tbe tool In pressing 
on the eilge of a door or piece of furni¬ 
ture, and the word •‘pesic for Ihe In¬ 
dentation produied by the elbow of a 
‘JIniniy or similar tool on a plane siir 
face For the IdcntlAratlon of tbe ton] 
the mrst valuable evidence Is furnished 
by the ‘fnulde” 
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A iruL AAOH nraoKTio wot ts* avufo axiMZ 

A t the tinip when the pUutii for th« 3,100-toot 
Huiliion RIvtr bridge were under dlaroa- 
hIoii and It wan generally acceiited that 

the only type of atructure that would lend 

Itaelt to the then unprecedented eimti of 8,100 foot 
waa either the cantilever or the auapenalon bridge, 
there apiiearod a renuirkable paper by the well 
hnowti bridge engineer Max am Rndn, In which a 
design waa presented for a steel arch bridge of 3,OOfl 
foot span, whlrh waa to be erected on the cantilever 
principle, the load, during erection, being car¬ 

ried by tying It bark to suitable shore anchor 
ages until the final keyatonc was In place In 

a recent Issue of Knginooring Newa a similar 
proposition Is made by Charles Worthington, for 
the construction of an 1,800-font steel arch at the 
Quebec Bridge crossing The elevation of the bridge 
shows the characteristic beauty of the ste< I 
Hr Worthington ts convinced as the result 
study of the problem, that not only would 
of this magnitude be practicable, but that In 
coat It would compare favorably with a bri< 
on the rantllever nr the suspenslun princi 
vided, of course that suitable abutments i 
vlded to take the enormous horixontal c 
the thrust This It ts proposed to do by 
a huge concnle strut, nr com 
ground, extending from the base of the pie 
rock of the rlier Muirs ICarb strut 
and 08 r<ii>t In width, and should 
sufllclent for Its piiriiose 
Certainly, the miMt difllcult problem Is that^T 
tion, and Mr Worthington proposes to solve ' 
tha original method of building an erection Wied 
Sion bridge entirely across the site, and stui>- ku 
the Individual vnussoirs, of which the main in,' 
composed, from the cables, the lower ends of the 
latter being provided with adjustment devices by 
which the vouSHOirs can be held In iiroper position 
during erection The abutting faces of the votisaolra 
would be accurately raarhlnod and provided with 
flangea by which eaeb smtlon after It was lowered 
Into position would be secured to the erected portton 
of the arch The arch consists of four parallel riba 
of hollow rectangular set lion, each 81 feet deep at 
the erown, 13 feet deep at the skewbacks, and 8 feet 
wide When the keystone of the crown had been low 
ered Into place and riveted np, the auaponded rabloa 
would be elacked up and removed, and the whole ana- 
penalon brldgt taken down leaving the four great 
rlbe of the arch ready for the erection of the aup- 
portlng columns and the superstructure of the floor 
The element of doubt wbich enters Into this design 
Is due to the system of erection adopted It is ques¬ 
tionable whether, with the flexible support afforded by 
the aiisitenslon vablt It would be possible to hold 
the vniiasolrs with that absolute accuracy and rigidity 
which Is DPceaaary It Is well understood that dur¬ 
ing ercetton vouasolrs must bn kept In exact poaltlon 
by absolutely rigid falsework. Mix am Bnde was 
able to secure thlc rigidity by designing a frBffle«rch 
bridge, and tying back the succvsalvo sectlcoa, aa they 
were added, to rigid anchorages on either shore Fur 
thermore because of the great weight of the bridge, 
whoee dead load o\er the whole 1,800-foot apan la 
eatlmated at 80,000 tons the erection 
bridge would have to be extremely heavy and coatly 
It la but fair, however to.quote Mr Worthington aa 
■tating that the eatimates of tha total coat of the 
Btmetnre Indleate that It comparea wry favorably with 
the coat of a cantilever structnre, even If the elabo¬ 
rate crOctlon plAat be eonnldered to have no lUbga- 
4«Mit salvage value 


Sciefitllic AmttMlk, 

aix taasiAn Kau i> AS Axwrun. 

I T Is doubtful It any one, among the many t 
aandi who have witocaead Hamllti 
lar lllgbti at Mlneola, Isag lalaad, and wondered 
at the bird like facility with which be perfonned 
hie evolutlona, reallead that hli eucceaa waa tha out¬ 
come of aome aig thouaaod miles of sctual flying wblob 
he had done during the past six montha 
In qualifying for the degree of “bird man.” Hamll 
ton haa aerved a long apprentlceihlp and haa trav¬ 
ersed the whole gamut of aeronautical experience. Of 
light but athletic build, quick but cool, and richly 
endowed with that Intelligent daring which it ao 
essential to lucccm in aviation, he haa probably bad 
a more varied experience In the air than any odMr 
living man He haa been carried up by Utea, haa 
not healtated to cut looae In glldera at diny alU 
tudea, and sweep through perilous dlstaness to earth, 
and with balloona both apherical and dirigible he Is 
altogether familiar With to much accumulated ex 
perlence of the “feet of the ur" at eommand, and with 
hla rich endowment of the natural qualities of an avi 
ttor. It was Inevitable that, whan Hamilton took 
his seat In an aeroiilane, ho should quickly become 
nue of the moat. If not the most, experienced and sue- 
ceasful exponenta of tha new art of human flight 
Startlns last November with a Curtlia machine, he 
haa apent the intervening montha In tonring the ooun 
try and teaching the public to what a pitch of per 
faction human flight haa been carried Four daya a 
week, for the past six or seven months, be bos given 
exhibitlona throughout the country, largely In the 
West and Southwest making on each occasion four 
or live different flights Hamilton astimatca that tho 
total distance that he haa flown through the pathleia 
air In the intervening period Is approximately six 
thousand miles, or sufllclent to have carried hldt from 
New Tork to San Francisco and hack Just here we 
should remark that It la flttlng that a Hamilton ihoiild 
leave his Impress so strongly on the pages of aero¬ 
nautical history In the United States, since be is a 
direct descendant from Jtdin H Hamilton the brother 
of Alexander Hamilton, John H being the great great 
grandfather of the preaant Charlee K. Hamilton 

t^ocuMraAtkm. and »t the request of 
I summed up con 
ted during these 
a wide variety 

:ered polnti In 



the government 
gages showed that on the aftsnioon of roy exhibition, 
the wind waa blowing thirty three miles an hour 
My 8-cyllnder, 60 horee-imwer Curtiss mschino was 
brought out, and held In iMsItlon facing the wind 
As the propeller revolutions Increased, the thrust 
reached a point at which the machine began to lift, 
snd on letting ga the crowd were utonished to see 
me apparently flying backward As the motor gained 
velocity, I flrst became stationary over tbs starting 
point, and then, with full power developed, traveled 
over the ground at a speed, relatively to the ground, 
of ten to fifteen miles an hour” On another ocra 
slon, at St Joeeph, Mlesourl, Hamilton rcae and gave 
successful exhibitions In a wind which the local gov 
ernment anemometers reglstcrad at thirty nine miles 
an hour The young aviator eonalders that the buga 
hoo of the wind haa been eliminated, and that from 
now on the skilled "bird man" will no longer waft 
around for tbroe-foarths of a windy day In the hope 
of making a flight In tha remaining fourth It Is 
not the velocity of the wind, but tbe sudden ohangw 
In tbe velocity, that constitute the peril In a gusty 
twenty-flve-mlle wind, the velocity will suddenly 
change. In tbe puffs, from fifteen to twenty-live miles, 
s difference of ten miles per hoar, and the range of 
difference Increeses with the Increased ^ead of tbe 
wind. 

AvTOMAnc CovTsoL—Asked for hla opinion ^ tha 
valne of automatic control, such as might be afforded 
or by the gyroaeope, Hamilton 
aurpiiaed ua by aflirming that he did not believe In 
eueb control “The pendulum effect would tend to 
become rhythmical, and the swlns mllilit be In the 
wrong direction: at the critical tlmsi on tha othar 
band, tha resistance of tha gy roaeods wnnld be too 
rikld. gad In suddn guts |t ujldlit M aiwh ds to 
cause tbe bfUKtag of tbe ptaass 1^ tpatnm Vm- 



to throw the machtfis down and gain vekwlty; snd 
thirdly, the rear vertleal rudder must be swung over. 
These movements most be dona witb Judgment and a 
delicate touch, snd It Is dKBoult for me to understand 
how the sensltlva hand and JntelHtent mind of tho 
aeronaut could be replaced by purely aatomatlo appH 
ances la a compllaated evolution of this kind Fui^ 
thermore, for perfect control, there must be A Oeiinin 
amount of antlolpatloo of what Is going to baptwo. 
Experience teechee tbe svlator to recognlM diffewt 
atffiospberie conditions, he adjusts himself to these 
and In bis manlpolatton of the control, antlolpAtas tbs 
vagaries of the wind Thaee are omdlticna whlob a 
purely antomaUc control could never meet." 

Wisn BL-srACR ano Rpixd.—H amilton looks for con¬ 
siderable Increase In the speed of aeroplanes In tbe 
near future, and bellevea that aome of tbe more pow¬ 
erful maohlnee now being bnllt will have made aeventy 
miles an hour before the close of tbe present year As 
to the tar future, the high-apeed racing machine will 
probably be a monoplane, with long, narrow wings, 
affording small supporting surface relatively to tha 
horse-power One of the most Interesting fsets de¬ 
veloped during the varied experienoa of the post six 
months was tbe accidental verlfleatlon of the Impor¬ 
tant principle enunciated by Prof lAtngley, that the 
higher the speed of an aeroplane the leoa la tha necea- 
lary sustaining surface ft happened that in adjust 
Ing the engine at tite commenosment of an afternoon 
exhibition, the Intaks valvea and carbureter caught 
Are, and several panels of the central covering of the 
upper and lower planes were burnt out, leaving only 
150 out of 150 square feet of surface Intact Rather 
than disappoint the saaembled crowd of 8.000 people. 
Hamilton determined to try for a flight Ordinarily, 
B too to 160-foot run would b%re been sufllclent, but 
In this esse it was not until tbe machine hod run over 
1,000 feet and tbe engine was working at Its maximum 
power, that the machine lifted Immediately Hamll 
ton discovered that be was flying much faster than be 
had aver done before, which, of course,, was strictly 
in accordsnoe with the above-mentioned law ot 
flight 

Here Is a hint that the racing machine of the future 
will have aome system for reeling, which will allow 
tbe sustaining surface to be reduced, and akin friction 
eliminated as the speed Increasr i Conversely wjm 
flying at El Psao, In the rarelled air due to an eleva¬ 
tion of 3,880 feet, Hamilton found at first that he could 
not get off the ground at all The sustaining planes 
here lengthened, and 136 square feet were added to- 
the normal ares of Z60 square fsei With this incresse. 
the machine rose, and aucceaaful flights wars ac¬ 
complished. As the result of this experience, Hamilton 
bellevee that records of high flying In which, the ma 
chine reachee the rarefied strata of sir, should ba ac¬ 
cepted with ronsldsrable huMoo 


Not very long ago. Umber waa selected entirely 
sroordlng to Ita external appearance The diameter 
snd length ot Uie piece, Uie siralghtncM of grain, 
someUmee the weight, sufllced to detormine both Its 
commerclsl valne and Its desUnatlon At that time, 
on account of the dllBcuIty of transportation, woods 
of local origin were almost exclusively employed. It 
U very different nowadsya With tbs Inoreese In 
consumpUon sod the decrease In the local prodnctliw 
of wood. It hu become necessary to transport timber 
of every variety and of many placet of erigla, Fur¬ 
thermore, tbe dlversHM Industrlee of tbe present day 
require a coneepondlnff diversUr In the wood em¬ 
ployed For one pnrpoce, the Important qnaljty is 
bardnass, for aaother, elastlolty: for a third, oaao at 
working, or reolgUBM to attack by oxtornal aiencM 
It is evMsnt that rsit dlflOmt qoalitlw are raqnirtd 
for an nmbralli' hsadlsr a harrr's^, a UII^ Oiis, 
a carrisgs framo, ate. Tbs htad msgnuying gloss, 
which traa flm emplojrofl, bti csosad to snUleo tor 
the exact datermlnatlim of the struotmre of woAd, The 


sections of a epesimen of Uinbtr.^ otmupweffd 
and tha propor Inddstrial unulAmtt oC wh%lb ft to 
dtalred to dotormtoto. |rfco|f1ilA aitd,' tUB^t^faltod - 
onu umiH tho Mjidtir aad Taifistgh«k vuai& ard h' 
qnlrod In f-- ' - 
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b tiM 

m #p, Jm^ ft |^M)Wt»-traliM« etTUtaw, vho 
^|^^^wttii{IW'te.;wiU4l«*»l: (w «eUre Mrrlto tM 

^ MM«t tr^ela oA' ik« (t* Ualtat 
bir iU Mk«M« A Hudm Sall- 

kbogt g.00fr poimt, m 
^ biiiiH' V tmf ttM, ksTing a tuiallt atraiifth 

, at <t^im mmAt par aqnare laoh and aa alaatla Hmlt 
W a^uai* l«i«h at <tM4 pounda, aa dalamlMd by 
'< bwU'-ittda wMla tba traaMa vara at tba tMmdry. 

"' 4 dbpaiBb rroat Berlla atataa that tha “Ton der 
.yPaiuiy’* tha Aral ol tba Oarawa draadnangtat emliara, 
W hai^ iMInipary tnala, a ipaad ot U kaota. 
Tbb t( trua, plhwa bar, tn raapact ot apaad. abraaat 
, vi ba Brttlah '’latlnetWaa.'’ Tha latart aecooata oradlt 
hip una aanratf al«M .ll-iach Ftiu diapoaad lo tOnr 
' tpM fMtmM an# aft. and two m eehelon amld- 

i^IpA Tha dIatJanamaat ia abont It/MO tona. 

rifiraa jot' bmpflad If tha PmnarlTaiila Ball- 
taa(t ayatam. akow th»t althaagh 1 a 4PM and 19M Ita 
TartmiB tteaa aarrlod a total of pataanaora 

«4 ltd -MidOO mm at traefc, oaly ooa paateogar vm 
k<(M aa a raanit ot a traia vraelc. fn other vorda, 
Aha ahaiMla of a paaaengir loaliMI bla Ufa In an aeol- 
4aht dn tha Pannaylranta Bailroad ayatam waa one 
oat ot about M«,<ioe,eo« 

Thaaaiaal board arbleh eonduetad tha taaU of tha 
atop braka raoantly flUed to tba battlaahip "ladlana” 
raporta that, thou^ It vtU atop a maael In a abort 
dlptaiiee. It ta inanltabla for narai uaaa. It eon 
■Idara that notaat tha brake were eonatantly employed 
It votttd beooma etoggod artth bamaolaa. It would 
atao Isoraaae tha danger from torpedo attack, would 
ba dangeroua In elona arolutlon, and would at all timaa 
aomatrhht retard the apead of a ahlp 
ieaaatanredthaMawylloTarannouneea that he baa 
approrOd the plana of the two new batUeahIpa which 
hare bean voted by tha Senate and Houne. Baoh will 
b* at 17,000 tona dlaplacemant and will oarry an arma¬ 
ment of ten of the new and aatremely powerful 14-lnch 
gone. In gmoral eppaaranoa, In annor plan, and In 
dlepoaiUon of the guna tha new ahipa will raaambla 
tha ‘Farida,’* which waa reoently launched at tha 
Brooklyn nary yard. 

A aamgatlaom of the atrangth at tha narlaa of the 
world In dreadnoughta ahowa that Great Britain haa 
aeventeaa of SBS,700 tona dUptacement, Qennany thl^ 
taen of 170,000 tona, tba Unltad BUtea ten of SSl.OM 
tonai lapan ala of IIMIO tone, Ruaala four of Ot.OOO 
tou, and Italy four at M.OM tona. PYanoa baa none 
at tha atMctly draadm^pght type, either built or build 
tug. Tha abora Sgnanp laeloda both eblpa oompleted 
and tboaa under eonitructlon 
■onorr etaal macte are not tha only kind that carry 
avay. Tba Bngllsh raoing yacbt ''Bryntalld" raoently 
loat bar aolld wooden maat which, In falling, ■eema to 
hava diiran through the ngbt ehell of the yacht, caua 
Ihg her to All and link In Afteen mlnutee The "Bryn 
hlld" wna metng againat the eerenty-footera "Oiam 
rock" and “White Heather.’' ITanally the failing maat 
antlrely elaan tba bull, u happened In tha caaa of both 
'‘CkAamMa" and "ghamroek" J and III during their 
roiliiactire ■’Amerka" onp radne eeanewe. 

'‘"The hoaid at eugliMara appointed by the Board of 
IB atlma t e ot thia elty^fb paaa on the plan to dlatrlbnta 
thanew dataklUVi^tiippty In tho rartona borougha 
by waana of a tlaap tnnpal. ope hundred feet or mere 
batowthe enrtaea, haa reported that Bw tunnel would 
anat Only *10,000,000, aa agattat *47,000,000. which 
vop)df-ba the poot of bolMlng • ayateai of pipe llnea. 

oliMHeBleal Amt ooat and oOiall faturapoat of naln- 

' ^ Mh dmndben^ wfiloh ai* habig bnltt tar 
tbaum nary In Ruaalan yiMi wtlT kara aararal 
. bpaaT IblBMP. they vtli be OOo fpet bia|, i* feat 
bf MAO* tona Otaplaaaaant, and With 4*4*0 
rntpai to lAalib U tea 

' Mi4^nl9{«ot>tNI|Ta BtoA gana U to be mOtmtajHp 


va HUfOk gone U to b 
aeMa|taM«B tha can 


Al»ONA*}tlC$. 

Oap*. ^ddwln gpd foae^ Saymonr both gara ax- 
aailant darnwytTattoni on tha 4th tnaiant ot thdr pro- 
Aoiaaoy ta Aytag taair machtnaa. Tha lattaria Mplana 
ta a ftaPdard ffrtaaraa-povar Ourttaa, whtia CapL Bald 
win haa a Ourttaa machlna with a Ull like the Fhr- 
man and with a chaln-driran propeller placed back 
of tha planea and eonneetad to tbe tTi-horae-power mo¬ 
tor. Tha propeller naed la aomawbat largnr In dlam 
etar nnd of higher fritch than that ordinarily em 
ployed 

Paaqaea da Leeaepi rrosaed tbe Channel on tbe llal 
day of May by way of Calala to Dover with a BlOrloi 
monoplane, and thereby won the Rulnart prtie ot 11000 
franca. Connt de Leaaepa etarted from the aamn down* 
at Barraqnaa, near Oalata, from which BlOrlot aacended 
on hla memorable flight. Tbe Count aiccuded at ten 
mlnutea to four o'clock In the preeenoe of 1.000 apeo- 
tetora. Hla motor waa a Gnome, revolving-cylinder en 
glne of 00 horae-power At e height ot 1,000 feet be 
waa loat In a baavy fog Tbe torpedo boat “Becopotte,' 
which performed a almltar aervloe for DlOriot end 
Latham, accompanied him, but found It Impoaalble to 
keep np De Leaaapa waa unable to adhere to 
hla eourae, partly parhapa beceuae of the tog, end 
tn tha "Baoopatta" entered Oovw, no one knew nny 
thing at ell ot De Leeaepa. Ha had landed about two 
milea to the north of Dover, near BL Margaret, and 
glldad down a dlatanoe ot about two mllrn after ahut 
ting off hla motor He alighted at twenty two mlnutea 
aftw four, after a Journey of forty-two mlnutee. 

Altar Oouat da Iaaaapi<a flight aeroM the Rngllih 
Channel with tba BKrlot monoplane on May Hat 
(which vraa the aecond time thla trip had been made 
by any aeroplane), the Hon Charlee Stewart Rolla, 
who waa tba flrat Rngltahman to fly with a Wrlgbt 
biplane, on June tnd eucceeded In making g double 
eroMlng from Btagland to France and return The 
start waa made near Dover at 6 10 P M, and Mr 
Rolls ouvared the It miles to Sangatte near Calais 
In *fi mlnutta. After circling twice above the cllOa 
ba returned to ttiglend, end landed soma distance 
from the eoaat Aitagtiber he covered 
In about 
oncea of the 
on another 

aatULg^m 
were mads at 
are being used 
ety and 
new avlatori 
T A Beldwl^ 
llamum made 


dtatanea frun 
whweabouta, 
the propel 
climbed Into hl^ 


IprwgfA 




flight was made on the 9th loatant ta France by Lieut 
Feguant end Capt Maroainat on a Henry Fannao U 
plane Starting from Ctaakms at 4 40 A M the ofll 
cera flaw ITS kHomaten (IMK mllae) ernes i-ountry 
to tha artillery perk at yineennes, which was rearbed 
at 7 10 Tbia flight of tvro and aoe-half hours' dura¬ 
tion was aocompliabed at a ipeed of 43% uiilie per 
hour. Capt Marooonet waa able to take phntograpba 
and make sketehaa that would have been of greet 
stratsgle Interest tn time of war TbIa la tbe flnrt 
praetloal demonstraUan of the aeroplane fpr scmitlng 
purposee, In addition to Ita being a new worM'a rec 
ord for ernsa country flying with two men In tbe ma 
ohtiH Another Trench aviator, lAboucItare, flaw for 
ten mlnutee with two pasaengera at Mourroelon on 
tba aama day 

Trev lo ua to attempting a long-dtatance flight from 
New York to nuiqtelphla and back, Mr Hamilton 
gave aoma heantlfnl exhIbtUons at bis skill In flying 
at Mlneola the Aral wrak la June He would rise to 
a height of from *00 to too feat and drole about, at 
the same time ewooplag down to within 16 or lo feet 
cf the grouBd and tuddesly rlalng again. When he 
wna about to alight he vrould abut off the motor at a 
good height, and dive almost perpendteularly tn the 
earth.' Whua only 10 or *1 feet from the ground be 
woidd level up hta machine, and make an extended 
gItAe only a few feet above tbe aurtaea. He appeared 
to r|da In the Mplane aa eaafly ang with tbe acme 
akUl that a harihaek rider rMea hta hone, and he 
aaiamd to tahe aa mu^ enjoymast fnmi hla dlvea and 
am* pranha aa did the la^ number of Interested 
klWlflgTmi The machtaa Be haa naed aliiee lest win 
M Aa IdmUeal raato nsad by Mr Cnrttaa at 
vmy taat, n< Ima ntao dawmatrated 


SCIBNCE. 

TaeR Dt. ■atgmaU, of Strasburg, prMldent ot tha 
iBtematlaiial Oommlaalon on SolontlAo Aeranautlce, 
will accompa n y Count Seppelln on hla expedition to 
Spltibergen Ata aummer, and will carry out a aerlea 
of serological abaervaUena In that vicinity For thia 
reason It la proposed to hold the "Internetionat week ’ 
of kite nnd balloon obe er vatlooa. In which meteoro¬ 
logical InatItutlona In all parts of the world pertlct 
pats, from (he BA to tha ISA of Augual, Ala year. 
Instead of daring November, oa previously Intended 
Bernard Brnnhaa, director of the observatory of 
Puy-de IMme. and profeaaor ot physics In Ac faculty 
of aciences at Clermont-rerrand, ta dead at the age 
of 41 Ho was the author of many memotra on phy 
steal a^meteomlogtcal subjecla. and of late had been 
promlnmt as Ae champion of Ae new methods of 
weather forecasting Introduced by (» Gullbert of Caen 
Rninbea endeavored to explain on theorell) al grounds 
Ae methods deduced empirically by Gullbert, but the 
extensive polemlea on thia subject In the sclentlHc 
Journals have not led to any conclusive results 
A fund haa been esUbltahed by Mrs B U Heniman 
for tho collection ot complete data on mammals and 
other snlniels ot Ae North American continent Dr 
C Hart Merrism chief of tbe biological survey of the 
Department of Agriculture, will resign from tbe gar- 
emment service to take charge of the work The lata 
Mr Harrlman was Intensely Interested In natural hta- 
tory It wag with bla Auanrlal support that Dr Me^ 
riam vlaltad Alaska a few years age and collected 
dam which added much to our geologinal end blologt 
cal knowledge of that region 
Attempts are belag made to produce textile imi 
tatlona. equal or euperlor to natural furs in color, 
gloss, and adaptability to the ever-changing dlotateu 
of fashion, and very much cheaper Tbe substitutloa 
would have the further advantage of releasing Aa 
natural eklne, eipeelally goat skin, for use aa leather 
Mohair and other long-staple woola are moat anltable 
tor this purpose A recent Issue ot the Faerber Zel 
tnng conulns a detailed description of Ae procesi of 
making Imitation furs, iurluding Ae operations ot 
dyeing with acid dyes, precipitating manga- 
on the flbnrs, ateeplng In alkali, and 
rmlng Ae hiitre shade produced by the manga- 
Into green, blue or graylA brown 
been well known that Ae rural poputa- 
ta superior to the population of the dtlea, end 
population of Ae agrlenltuml eaateru provlneea ot 
ta superior to that ot the manufacturing 
provlpcee In regard to Otneas for military 
torty-oue large ritics which rontalu one- 
tire population of OeruMny, furiiUh only 
r Its Boldlera. Berlin makes An poorest 
sll, furnishing only 39 per cent of the con- 
11 should furnish In scconlanre with Its 
Hamburg (urnlshea 42 per rent of ita 
Aare, Bremen 86 per rent, Alsace-Lorraine 78 
I deUi lenrles are mode up by An eastern 
ist Prunla furnishes 140 per rent ot Ita 
West I’rilRsla and I’uteu 128 per rent, 
3 per rent, Hsxnny 134 per rent Tba 
average height ul the rerrults from the north of Ger¬ 
many exceeds Aet of the rerrults from the MUtb 
1'hr sverage height for the whole empire Is 80 Inchne, 
the average for Mecklenburg, Schleswig Holstein, and 
Uldenburg In 88% Inches, snd the aversgi* for Saxony 
snd Silesia la only 85% Inrhes 
Oarboruadum, which consists essentially of silicon 
lurblde te produred In the electric ruroaco from a 
mixture of sand, coke, uwdnst and rommon ralL WItb 
tbe exi-epiion of the diamond, carborundum Is Ae 
bardeet of oil known eubatancce, ei retching even 
mrundiim, which Is the hardi-st of natural iionen ex- 
(-epl the iltamnnd The mmmen Isl prodnrtlon of car¬ 
borundum ww first M-compllshed by Acheson, and 
the Carhonindum I'-ompany which he founded pro- 
dui-ea In Its works at Niagara Falla large quantities of 
carlHirundum, which la In great demand u a polishing 
and grinding material The carborundum hitherto 
produced contains s trace of unromblned rsrbon and 
connrquLutly has a dark brown or black color, wMik 
makes It unsuitable for decorative purposes Recently 
however Frank Tone of Ac (Carborundum t'ompany, 
has devised a method of producing colorless and trans¬ 
parent crystals of carborundum, tbe refractive Index 
of which Is Mid to be even greater than that of the 
diamond These crystals are produred by charging 
the furnate with a mixture of 30 parts of pure carbon, 
37 parts of quarta, 8 iwirts of sawdust, and 4 parts of 
salt. All trace ot color la removed from the crystals 
by the addition of a small quantity of a metallic oxide, 
such as oxide of chromium As Ae refraillve power 
of Ae diamond la one of lu most valuable properties, 
and the carborundum crystals possess this property 
In a ■HU higher degres, thsoe new gems may become 
aerlouB rivals at the dtamood, U Aey can be prodneed 
ta mltaMa ahapN and Mna, and can be cut and palp 
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A TELEPHONIC STETHOJ 

^ * # 

BY THE ENGUSH CORRESPONDENT OF THE SCIENTIFIC AHtlUCAkl‘ 



TeleplioM ralar with uuilBt rriMTad 
Great li iereat has bean tenUr d amonf Brttlgh Uta 


ItaaUnal deiraa by the Sna adjuttnc hy 

the aatbm of tiM tooal onnettl pa«iag thmcb «ha 
rontaat ud around tbe wlndtaid X It la tka aotlon 
of tba local onmat opwatia* throodb thla wbidiBg 
wUeh forma and aaba^santly waIntaHm tba asBdve 
UoB apaoa 

Thia antamatie adjuatmant la ao abaolotaly par 
fact that the inatnunant may ba tnnwd np^ 
down and yat prodnoa aoaroaly any awraelabla altar 
aUon In tba ralna of tba tooal ourrent and oartainty 
without anaroMns the all^teat eflact upon the aaUoa 
of the relay The ragnlatlnK wlndinp X boworor 
muBt not act whoi trarmwad by tba rapUDy rarylng 
talephonlo oorranta and thla and la aaaurad by ear 
ronndlnp tba Iran under tba otdl by a rloaad dr^tad 
ooppar «ti»«niiin BSddy earranta aat up In tbit abaatb 
Inx by mutual Induction daatroy tha aalf Induction of 
the coll In tha Inatrument llluatratad barawltb tha 
contact iMtwaan tbe read P and tha contact placea M 
and 0 la eOboted with metal plaoaa of hard oamlum 
iridium alloy tbe top oontaot batnp potntad Ilka a 
pencil (Fif I) with tha lower one lat and aflnad to 
the reed Both arc pollahed and work under a amalt 
drop of thin oil 

Tha eonnaotlona of tbe relay are ikown In Fig 1 
Tha talephdne cnrrenta to ba In t aa bl dad antar by the 
tnrminali i. and circulate tbrongk tha winding B 
At C la a dry call of normal toitega at X tha low 
raaiatenca regulating winding at r tbe tolapbona i 



phonic and medical circlea in the Intereating derloe oalrer at approximately 40 d 


Invented by Mr 8 O Brown which waa recently da 
Hribed before the Inatitutlon of Blactrlcal Bnglneara 
The vital feature of thla invention ia the aieteaaful 
perfection of a telephone relay For many yeara in 
ventora have been trying to develop aucb a relay but 
have been baflied by dlfllcultiea which many englneera 
have declared to ba unaurmountabla Aa tha ootoome 
aix yeara patient atody and experiment however 
Mr Brown haa achieved auoceaa aa taata 
trunk telephone llnea of Great Britain have atrl 
demonatrated 

Thla r lay a 11 h la abown ia tba actomi 
III airatlon and the dealgn of which may be gi 
D the explanatory diagram 


a r«alataaee and at B dad 


la vary grattiy matot 


an ampera mater or eurralBt Indicator Tha relay 
uaually acta at Ita beat 
phone eontaet la opened i 
rant to half Ita 
Tha extent to vrhlch it 
ary llnaa la atrlklng aa trtela have demonatrated and 
that tbe Intanal 
^ mSaA 1 paroeptibla 



rig a -The reed and eontaot 


veloped npon entirely new llnea and la baaed upon 
tbe reeeartbee of Prof J J Thomaon Barhart Kina 
ley and othera concerning tbe Oow of eleetrona aeroaa 
a mioroBcopIr air gai between two ronduotlng aurfacea 
at different potentlala Barhart found that when the 
metallic circuit la broken by a minute opening of 
the order of 0 000 000 C ocntlmeter and the metal at 
the point of Interruptltn ia platinum the currant will 
flow round tba circuit and aeroaa tha opening and 
when thia Interrupting epaee which Mr Brown terme 
the ronductlon aiace la slightly altered In length 
the reelatence le varied and the value of the current 
flowing round the elrouit U greatly affeeted Thla 
ronatltutea the fundamental baala of Mr Browne In 
ventlon for ha polnta out that thla conduction apace 
la Juat what la wanted for the ourrent carrying dairtee 
of a telaphona relay where mleroacopio 
movamenta have to be converted Into large cu 
ehanges But tbe dlmenalona of thie oondnotlng 
are ao minute that It la a difflcult matter to t 
and maintain It by mechanlLal mea 
be devtaed a method whereby the currant 
aeroaa the condueling apace eSeete ita own i 
in vatry much the came manner aa the eurrenl that 
p am e a through an lectric are lamp atiikea and main 
talna the length of the arc 
In the diagram Fig 1 there U a permanent mag 
net y which le continued by soft Inm polaa right «p 
t(b but not toucblng the Invar eteel reed P Two 
■eta of ceU wlndlni* B and A are wound round thaae 
aolt Iron ptee aattenaloDs and the telephone enrrante 
tobe manlM dhtMlato round the winding H and con 
r by ygeytag tba magnailam aat tha rMd F 



Thla itothoaeopa la highly Ingenlooa and Ita daalkP 
la ahown dlagramnuktleally In Fig 4 while tha photo- 
lumratlon eoneaya an Idea of Ite ganand 
I The tranamlttar If auch it may be termed 
repreaantad by A eomprlata a aballow braaa oall faead 
with a thin diaphragm of ebonite Thla la plaocd npon 
the body In the region of tbe heart at other organ 
to be examined ta with tha ordinary Inatmmant, and 
tba Bonnd of tha beat or movement la conveyed to the 
ebonite diaphragm thm to tha air within the tnbe B 
to which the transmitter la connected MtUng t)ia 
metal diaphragm D in vibration Tbe oaotact pleeaa 
X and 0 are taaUoned of oambun Iridium X batng 
mounted on tba diaphragm X> and 0 on tba ateal read 


> two ralayi In 

I 

Horaover If a 
place of aoft rubber be made to touch tbe reed to imlat 
tbe natural electrical damping of the reed tbe voice 
can be tianamltted more dlaUnetly and clearly than 
It the convaraatlon ware taking placa In a room owlbg 
probably to the complete abaenoc of aetaoca 
The tntroduetlon of tbe local ragulatlDg winding X 
convarte tba metiU oontaote X and O 
at axtrama delicacy aacurlng a far liner degree of sen 
■lUvaneai than could be obtained by light preaaura 
between earbena In view of thla tact Mr Ovwn eon 
tlbnad hla Invaatlgatlona and ineeeeded in avolvlng 
an elactrieal atetboaoope whereby the eound of heart 



Hff V-DUgmunaiJa vtaw el tha Btathipca p n 

P Tba read, tofettaar with tba magnet X f to ittp- 
ported Ctt a bnaa frame M pivoted cr hinged at Ita 
lower aupport 7 Tha oonducUon apaca to produced 
between tha contocto X and 0 by tha Una adjusting 
aeraw F and by the antomatle aetlen of tbe loett 
enrrant flowing from the eeU C through tha e 




With uMh tn togtrufflaflt as tkto tba aouM at ttoe 
heart beat to Httonglflad aheto Jtoaa Art aa 

Budi p t a gnUki tl toa to Inaagnltot Ibr pcarttoalgfliTtow 
Mr Brown floimaato Ida tato g tom a mur, ag iMra da- 
aeribed to tha tra»gfwigi*i adrag jcaid tkatwgtwtra 
manta bring ahoat a ammd wigiififlbgttnn aTakaa^ 18 
tlmaa at mara 

nw toftrumanl bag bae^taM *4w Witf* CAa- 
pitai wham M top rt fc b dto td »a>iMWikto at biiqw# 
aated heart dbia^ togfg tba rtyrigtana mmaagad 
that tha WgaAf» g^wmaa« 

















KtW SYSTEM OF COLOR 

• tbti mrt0»i*y>k ol Ito Lutar* MUMbnoM nU to b» abeat m Iqbc that raqntnt (or aa 


1^ m ao^ytolto Mar »lBtora b 


aafeiTiag to tbe aiacram, A la tba loaa hartoK a 
t B attorhed to it whtrb 
r tbo tbrM IniatM and par 


imum 


4a dlOa^ ot aanvtag dapHaato oolar pbo- 


Tba aav a patoto wa ara abom to dMorlba b 
paatleiilBr toatara, that dopUoata color plctoi 
ba obtotaad ad MMm (rom tba bat nacaUTo ol 


br Mr rradarlek > iTaootthlaettjr andUq 
t la tba wap oartain apparant diflcaltlaa i 



aa naeb aa tba aa toe h roi a a piatoa too poaltlra traaa- 
paraaetoa ara mada bp a aaparata proaaaa tram tba fin 
labod aaaadToa, thaa portnlttbid tba nakliig at any 
nomtiar at ^ ' 


) (Or aae In tba atarooaoopaa tba pro- 

t ' eaaa alio parmlti at local traatmant to modUjr tbe 
BOlora whan and wbere daalrod with astraordlnaiy 
faolUtr a (aatora which will ha craally apprae t a to d 
tap tba artlitle amatonr 

A ipeclal ramara la roqnirod to make tba triple nafw- 
dTaa bat It la Torp ilmpla and can ba uaed wlthont 
Gbaaie (or all ordlnarp klnda ot ptaotofraplip with 
plataa or filma 

Whan It la daalrad to make a aet o( triple negatlrea 
tor oolw photographp a trichromatic plate pack 
oonalatlnd ot throe aanaltlaad plataa held togathar aa 
one la naad In the apadal plate holdor Inataad o( a 


prlmarp rolora The plate pack conaiata of a rad 
aanattlra and a gtaen aenaltira plate with the aenaitlra 
or film anrtocea In contort hold batwean a backlnd 
card and a bluawmaltlTO plate which la hlngad tharato 
bp a atrip o( annunad paper Whan the pack la In 
aartad in the plate holder the red and gre«i-i 
plataa are retolnad bp ladtaa and are praaaad In < loaa 
contact film agalnat film tap a aprtnt on the Ud hot 
the blnewanaltlve plate la mada allchtlp abortar ao that 
It (alia or paaaaa ontward betwaan the ledgea When 
tha optqne allda ot tba plate boMar la withdrawn In 
praparlna tor aa aipoanra ttaia plate Iklla outward 
Into tha camera reatlng «i the bottom o( tbe latter In altlon totbU 
a horlaontal poaltton at right anglea to tbe otbar plataa lever on tl 

Altof thia a pallow aeroen plate la dropped down tram tba allda o( tba 

tba camera root bp maana at a lever on the exterior 
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The Plata bolder la Inaertad at the baik at the 
enmem under a gronnd glaaa (rame bald bp aprlnge la 
tha naual wap roenalag la done bp moving the icna 
Inward or outward ttarongta a tube on tbe (ront 

It If evident from thIa arraagcniont that tiu image 
on eaeb plate muat be exactly tbe aaaif but that two 
o( them will be ravened ana bp rafirttloa and lb 
other berauae mada throagb the gtogp aide ot I be 
plate 

In making poaltlva dupllrataa on the film It h only 
nccenurp to reverac the pnaltlon ot the print from the 
poalUva-poalUoned ntgatlvea to make all three poaltlva 
prlnta colnrlde whan bound together between two glaia 
plataa to (orm one harmcmioua irapaparent lolored 
pliture The collodion poaltlva film la ao Ihin that 
acennte raglatrntlon ol tha three flima la nut 
nSactad 

Tbe expoeed plataa are develoted by time develop 
ment aa a unit held In a aperlal ra k they being 
■eparated opin like tbe leavea of a book In a tank 
filled with an amidol developer The reaultlng nega 
tlvaa Bbow no <olor but contain the rolor reiord In 
black and white and when flntahcd are available at 
any time (or making natural color tranapar nrlea 

To make the traaaparenl color prlnta the three 
negatlvea are plated aide by aide In a printing frame 
A aheet of collodion bearing a coating of blrhromated 
flah glue la laid tollodlon aide down on the negatlvea 
the back ot tbe printing frame put In and then ax 



la ahnCtar which la 


H and J repreaaot i 
flexible hinge attodied to tha plate B the plate F 
being looae but held riaroped between It and r when 


a In cleareat aunligbt The expoeed abuel la then 
frame damped coated aide up on a 
glaaa and developed by waahlng with water under n 
tap (or a few aeconda Thia glvea three giadnatad 
low relief prlnta which are perfetlly tranapaient but 
they ara then cut apart and Immiraed In aeparatc 
red blue and green dye hatha for a few mlnutn (the 
dyea to be fumlahad In their proper coliira I then rinaad 
off dried and anperpoacd In reglater 11 make the com 
plett natural olor tranaparoncy The name negatlvea 
are available for color irinte on papei but th pro 
color prlnta on | apt r are not yt 1 
■o ilmplp and aatlafa tory aa tbe tranaparemy 

of the camera and tiafe holdtr and 
for ranylng the apparatna la al own li the 
It la quite compart and aimile Fx 
theae pirtur a both In the form of lauicni 
ataTaoecoplr tranaparen tea have been abown 
hay poaaees a moat pleaaing hrllllan > ai d 
coloring ] let aa oni wo ild like 11 aee 
lid he mentioned that Mi Iv il It i 
•uci reded In develoi Ing and pt rfei ting 
'tone and half tone tbree-ootor proreaaca aeveial 
0 and may b regarded aa one of the plimeere 
photography F r aone of theae dlacoverlea 
awarded the Progreas medal of the Roval 
^li Bocluly of Great Britain Ihi Mllott ( rra 
of tbe Franklin Initltute and a ape lal g> I 
n the I hoiograi hli Borlety of PI Hal Ipliln 
Informed that a company In thia city undei 
tha atyle of Ivi>e Inventlona bi loon to Introdur 
tbbi lateat ayatem wbkb eeema to be of a very prortl 
cal baraotar 


WIRELESS TIME SIGNALING TO SEA FROM THE EIFFEL TOWER 



BY F HONORE 

The wlrelem talegraphlo aUtlon of the Hlffel Tower 
la now algnallnf Faria Otaaervstory Uma to all veaeela 
within a radlua o( 1800 milea The preeent itatlon Is 
ualng 16 to 16 horawpower Whan the new inaUlla 
tlOB wboae oompletlun wea delayed by tbe recent 
floods Is finished 100 bone power will be at the dls 
poaal of ths englnsen and the range will be doubled 
A master clock which has long been used tor the 
eorraeUan of marliw ehronomatars Is sat up In a room 
of the obsannatory sida by side with bloeka that tele 
graph maan tlma to various eantara In Parle and 
aldareal stocks wtakta aarve to ragulato this mean time 
The master clock In question itsalf Indlcatea moan 
Uma with retorenca to tha marldtan of I^rla Inclosed 
In a glnaa ease and auspaoded from a wall ao liiiek 
that vtbimthma In aaaenry and varlnUona In tempera 
tura cannot affeet tha maMuism It Is eorrected each 
dap it neeaaaaiT tap means at a magaatie ragulato- 
Tha rod of tha pendulum earrlaa a magnet the lower 
amd at wtatob la spaced a (aw mllllmatora from a solan 
oM Dapaodlng upon tha dlraoUan of tbe currant 
whkk la sent through the atoanold, tha magnet to at 
trantod or rolled thus retarding or AocelaraUng tha 
hagt pt the pendulum In tbta mannar a lost ssoend 
to Ngatoad in tWrtp-alx mlnutaa • 
lia alpeli to eonaaotod tap wires with the hap of 
dSktofi^htottowuCUMlUEtiTewhr At midnight 
U M. the atoakwnrk antawmttcnlip 
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eoopletai a dmlt, thui aetiiatiiiff a Motaa kar 


The otaerratory ItaaU la not equipped to lend win- 
loM algnaU but it reeelvaa th m by meana of a mnall 
aerial conneotad with telephoole reeelven (hi the 
other hand by meana of a Moral key In the eireutt of 
an ordinary teleiraph ayaten Independent of the 
oloek the wlreloaa apiaratua on the Blffal Toarar can 
be operated from th oba rvatory 

At the proi rr time each day an olBoial dona a tele¬ 
phone headpiece and proieeda to the work et notify 
Ini Yoaeila at aea of the -orreot Ume One flncM' on 
the Morae key hU eye glued to the and of a reading 
taleaoope the oSclal watchia the beat of the pendulum 
At 11 re be del reaaea the key and by mean 
Blgnala he attraita the attoitlon of yeeaela In the 
range f a tl n At midnight the clock automatically 
Blgnala the b ur Thla tranamlaalon of tl0M la ra- 
p at I twice aa we have aald namely at li 01 and at 
11 4 1 recede I y other comblnatlcma of warning alg 
nalH Hence Teaaela receive the time thrice In five 
D ut a 

The oflicer on board the veeael at aea la almllarly 
•quipped with a telephone headpiece and ha watehea 
e hro ometcr Inatead of a clock Making due allow 
ance tor loaalble errora of obaervatlon ha eatimataa 


of aotloB I gpri f gn hr ttd tM 

uaad In nuuy mm wbara Cba aiiuila pMf woidd ^ 
anfloleat) an to Be aeocemM tar by tumitm iaafM 
I do not tibimt to the Importattai ot 




leana of derlratlTe ayllablea. But peeaUarl 
tiea of national language which reader mataal am 


The unpractical natnre of the dreumlleaed lettan 
haa been Indicated It may he remarked here how 
ever that In point of ayetm fiamenhnf a lettan an 
very Inferior to the almllar cnee employed In the 


AwMnequfdi 

■ M»4 

ieefk ikta* 

• tngeidkPiek^^aeiMtft,- 

the taiaet, «br ftgt 


m iMtlf iMMwMtil 


In laat week a 8 rnr » Aiir 
hro Icl d the fact that a new International language 
baa made Ita appearance which la a atrictly eoleatlllo 
atten pt made by an International eommlaaion of phi 
loeophora aclentUU and pllologlota to Improve BSaper 
onto and to provide the world with aa artlBdal laa- 
gioie which ahall be tr ly International Borne ot 
our Baperantlat frienda have mlaunderatood the pur 
pone of the eommlaaion and do not fully reOllae the 
Bcope of the Improvement which haa been eSeeted 
They have written rather heated proteote agalnat the 
article which we publlahed We an neither Baperan 
tlota nor Idolote but It naema to oa that a fair eiamlna- 
tlon of the International Commlaalona work moot 
convince anyone of the valuable eenrloe which It rag 
dend Below we republloh Prof 0 Jeopenen'a 
of the llmitatlona of Baperanto taken from d 
hook tubllahed by the DeUgatlon 
d IV eng 0 aua lain International 
Or Eamenhot haa given oa an In 
of the way In which hla language grai 
In hla mind while he wna at the Wn 
Before be arrived at the oonvlotlaa 
r r the voiab lory moot be obtained frodi 
and Oermanlc languagaa. and that the 
tng otock ot International worte meat hi 


them It arb ( or ly but with 
ayotem and bnvlty oa poaall 
noticed that auch worda an dllBeult to 
more dtShnit to nmember be haa nni 
talned In the llnlahed language a wholi 
d priori formatlona which ivpaor In 
frequent occurrence aa who how wherai' 
everywben etc The a«l tempe and pro gOo 
ehoeen by the Delegation agree however m ch hot 
ter with the general character at language than the 
nenioiH and fetol of Dr Kamenhof 

Borne peoullarltlne may be accounted for by the 
Blavonlc mother tongue ot the author for example 
hie preference for albllanta and dlphthoovi vrhl^ la 
eapectally evident In the Invented worda (e g oM 
here rkia each erfc even pki that gkia until gh 
and k being pronounced oa B f and oh) In an ortl 
elo In Kamenhof a Kreatomatlo I Ind tor axnmpla 
(p U8) kief huj teMaioafapkaf fcof kaneataj hoeiof 
May oHtiatiiu dliao/atfi pri gki and (p W8) tioa chi 
ankon t at tau la opero dc lo aaiw orM liapvo eaiaa- 
p dif ka) atuaudirit rMuJ tiaj oaimmtay hopof Haf 
etc Tba method ot writing x la alao Buaalaa 
ehacateei efeaceiplo eto and alao ckapedi ekapMU 
alao he for qa French worda with oi taka no In Mi 
peranto when they are apelt in th|a way la Wialan 
e i frotaoro tualeto vaalm otheawlae thay ara apalt 
with oi or uy a g fain fata fotno ITacto tradioio 



1 aueeeeded In produdng ooa which 
nay reapeeta aoperlor to the attempta pC that 
1 whkh bM provad la praeUce a aarvihaabla 
very Imperfect meaaa oC latematliiiial em 


(Bnael 


d ot the Intematioiial FnMimoar 


We recently commented npoa a bUl wkleh U belag 
consMared by the Houae of Bepreaeiitatllria, the pur 
pooe of which U to oompoMte thooe invantora whoae 
InTMUou have been appropriated by the govenunent. 
Btaee tbe pnbUeaUoa of our magrin fnitber teatl 
many boe been taken before tbe Omupitiee on Pataou, 
which revaaU the hardehlpe of aa invuntor who m 
deavore to create eomethlng whldi Will be of beaett 
to Ue Oovemment which eolF the aoveraawM ega 
im and for which he hoe only om euatoaup aad thot 
la tba Oovemmant Itaelf 

tea anob invantlan u A tdrpado a ya ta aa with a trol 
lay guMe which waa oonoalvad hg Nr ^rUjoai I- 
Brewatar while he waa —with H» NNatm 
I at tha time Mr Bdtaeg and terdaer ^ 


correapondlng to Oennan atutpr chru and enfartal- 
dlpaa) Tbe peoullaiity of using the advwb Inatead 
of tbe adjective in euoh cases as eetoe oeoaea aid! It 
la naiyai a r y to see U probably to ba ooeylbid to tha 
eerremiyadeiice ot tbs Russian advert with the neuter 
pretioate adjective This rule canaot be permitted 
bovavur la aa International iv«gnvj« with 

g trga word order It would be Impoaoible to aoy 
whgthar atm Ttra aereae meana It la really oaeaa- 
garr'»or It ta ag eaaeartly true The eompomd gep- 
faeg («< egta wtato I bave lornd n I am fcautoF 
|grg) rgoitoda «• u( tba PMgh iMakaKtto FlaNto 
fhg ttfam xmt aim gdjaattvg (Ig w) j^glMdlc 
UtoCMNlvu (MBgahaJh NgfM*) oMgrftBtBB gNlB 


tot Inatead of gutdiag the torpoto to Ma 
desttoatloB by Its own moehoalam, it aduM Ba BuNsd 
by a tiollty ayatm Ha ecagultod OgOtogiB Wnrton 
■ad Abbot who ware than proaAuat iBBlllgilTl (* 
NSW York, about the lyataa but ha aatoT tank ka^ 
pateot out untu advtaad to do go ' . 


oArad to the War Dopartant aH 
poMmwta own tartaa. Thapatsat 


im igg« grlwah «Mg 

mm 



tween a and taand^daondpla dlagnlaad by the 
eludes of leUere This prodnoee a very amatenrlah 
Wteot 

Baeide tba familiar parti of ipoaeh whleh arc In 
dleatad by opeolal termlnatlooa Kamenhof tsvaotad a 
new elaaa ehoraotarlaad hy tbe termlnathnv -au (feoa- 
i wa elBMiiea) but the limits of this olam which la 
olodea oome but not all advarta and prepootthma 


gulaed alptoat after tbe fashion ot Volapfth boji 
French oboger pcrterc Franoh pdr emr a keit 
aarmon aektHtatn EngUah aiaeuf char French cor 
farana Instead of faH» larta, Freneh olarfe (with a 
changed meaning) etc In tUa category la to be 
classed the aeton l e hlt i g nepra (entirely) which ts da 
rived from the Russian aegrrawimo Just ag If one 
were to take from the OarPHs word imbediaof the 
Brat two syllables and proposa sake as da Interna 
Uonol word Inatead of apeolitfe Tba aoenomy in tbe 
use of atoma was eanlad gmeb too tar |n Baperanto 
tba em^ernMat of aU iqrta ot ( 


bag glato bain toad |g 
tba Davta torpedo gub Mr Bto wgtop wroM ig|li to 
tbo Navy Dapartnuat osktog lor ana p to gg hto 
use ot kto tnvaatloii Tha Ngvy DiptotWW H 
that tbe meatrle Bool; Oonpany wag togktog tbe ttgM 
ot tbe Davla torpedo gJ tb oog h ag g bigttdr of tato 
tba ocnteols were aetaalty oto dno tto br oOevg q^ INI 
aavy Uenb Oomiaaoder Dgvtg aokoowi to gad tU ngk 
ottbagnlde aaytag that bo did not faunrof tba pbto pf . 
- with tba Navy teptottotot lad 

tba teopa at tbe pattot gad tha 
llaally aadad to a flat rsMagl to 


> ha fionad to the vtlll- 
at Fmi H 4 l FegatodahS 



1 prodnoad atoee Bette of bla patents hags 
been the subject matter ot aultt In tbe Olrqalt Oburt 
ot tha United Btntes and have bean awatataed. In 
frlngamanta of them bava bean anjotnad. Tba naauo- 
eaaaful dafendont to one Suit tendered Intrtogtog wire- 
taa material to the Navy Deportment Fret FtoSto 
den protaatad agalnat tha Navy Departmentt purebgb- 
tog tba material from tbo Infringer ealUng lu attth 
Uon to the fbot that a court ot tbo Dnltad BtateS bad 
njotned It from fumlablag eneh material Ihe De 


Tbe Infringer prooaaded to tnmisb tbe matarinl qca 
tractad fur and dsUvered it to tba Navy Departmant 
Tbe fnintshtog of that material waa need aa tbe baste 
for eontampC proceedlnge. Tbs ofllears of tbs infrlng- 
Ing ooopany were eommlttad tor contempt ot eaurt 


There la now pending to tha I 
writ of certiorari a eoae brought In tbe loeal court 
by tbe Krupp Cmnpuny against Oamril Croator telef 
of Ordnance to wbleb it asks tor an tojnsetlon to 
restrain him and hla subonUiiataa from "■-wag goni 
for tbe army aoecrdlng to tbo Kmpp patent fTben 
the case came up tor deetalon In tbe Court of Appeala 
of the Olstrtat of Ooiombla the Court beM that n- 
gardleas of the fbot that General Oroalar wu an ofllow 


beneflt from tbe use of tbe Krupp peteats nereftlto 
leee be wes en Infringer Tbe Knpp tv—pavr eikad 
only for an toJuneUen to tea ooaa anfl ndt tor any 
oompenaatloa tor tbo oat mads of Its patent prior to 
the flngl deem An taJngHeB pure and alnple wogld 
not ba a oom^ala raotdy to many amta Cteaonl 
Crolar waa merNy tba agut of tbo Orflnttaa pa- 
portamt. Tba Oovonu«Bt of tba teMd 
darlved tba beb^ and got ha IHtti ^a peg ufl tbs 
Krupp tovanthttg tbto aMMagfag fljisa ggt gbgilleu 
tba qovematog toe* 


t wltbigAiillp 




Ibttg O l W MNBK L Mfi 






oQMmino ^wnsncaim 
4 l 0 vi»«li 0 nd«ttce* 
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M« t)Mt til* onr •« w 
*•«•*• wiwUd tenvttoB wu « T*tld 
Mttflb 0 * an wiprfi eon 
4< flrA Itiht It Bight lim M U 1 
tA*««r km IMntBMcii in Om r«B*dr iihkA thegr neir 
km la th* Ckwrt «< OWv* ter th* lafrlactniMit of 
*|lr nahta hg th* OortraaMBt Th* eoart* ha** 
kmfm tanoA a dSfleottr *t*a4liig la the war of 
graatlM ta lawatora a right to tanmmm agalnat th* 
^toMraiBBt la caa** whar* th*lr pataata har* b*«B 
kM. la the ta*t that tl|* Batataa Aeflalag th* Jnria 
gteUiB ot the Oonrt of ClalBia eoaftai* It aa a ml* to 
Abb arlalM npoa eoatmet with th* OorwniiMnt 
Wj BM ^ a **iB* H r of brtnaing acOon* nndor eon 
bgeia hapHofl wr oipraaad Thna, la the eaa* of 
gklmar (in O 8 nS) th* patent** inrited the Oor 
■pmwt to adapt hla lartnUoa and th* OoronuiMat 
M gP Thlg waa kald to aineuBt to an iBpUed oon 
tmc. tk th* Chao flCthaBtrdaa fit* Arm* oonpanr 
on 0 3, 6(1) thapahBta* ee iBm a nht ad hla inTm 
(M to th* cdtan of th* OoremaMBt aad th*r naed It 
wtt k o a t *agr«f*lr repadlatlac hla tltl* Th*** faota 
ware kiM (o ftm rlaa to the iBpUoatlon of a oiBtraB 
Tka Uae la ao allfht aa to b* little more than for 
taitoa aaA th* dtaUndtiOB la eaa that la ntterlr na 
WBth# of a gr 
tlal JBitlo* to a 


.Aa the trad* mark law aow ataitd* the rotlatratlon 
hr a oopomtleB of a teebaloal trade aiark wbfaAi laar 
h* tta whole aaa* or part ^ Ite aama U Impoaalble 
Th* Chart of ippaala haa held la a r*oMt docklon 
pabHahed la th* omelal Ueaetta of Jolr Tth IfOl la 
th* «*■* of Kentaokr DIatlUari** and WarBumae Com 
poar n OM Leldngton CInb DteUlUaf Companr that 
where the appUcaat I* a oorporatlon a trad* name 
whloh la anhoiantlallr a reprodactlon of the oorponite 
aam* cannot b* reglatered a* a teohnleal trade mark 
That dachdmi waa rtgarded by the Patent Offlo* *a 
agthontr for makliic farther dariolona which or* len 


get to keep 4 more oopinMo 


of thaUUapartdnkn* 
‘ tthaanhagllBM 



of roar Bononiirto Ambuoam 

Maautarturlna 

Partomea at Home You 

aleo iUoctrata auoh a etlll 1 
oall rour attaatlon to the faet that luoh *<111 
mutt be reflatarad with th* eoUaetor of the district 
la which aoeh atin U Ideated not only before opera 
tlon bofln* but immediately after the lUll come* 
Into the poMme l on or custody of snih peraim whether 
It b* * new still dlatlllery apparatua or net 
Tha law raquirea all lUlla aat np to b* reautered 
If tor nae or not Thia appUe* to all aUlla ot what 
•ear alae and for whatew pnrpoaa Intandad Any etlll 
which 1* not reototered I* aubjaet to tortottnri to the 
United Btata* tocBther with *11 peraonal property In 
the possenrion or enetody or under tha rontrol f 
each person end found In the bnUdlnf or In any yard 
or Inclosnre oonneoted with the buUdlnc la which 
the SUM may be set np The paraon whose doty It la 
to registar any still failing to do so U enbje t to 
flna and Imprlaimmsnt under section SlU Revised 


Kindly brlBf thli to th* ettaaUon ot your eub- 
eerlhera to avoid any dlfflenHlet 
Newark N J H H Pammn 


To the Hditor of the gcinrnm' Aiuei ar 
T he reeent act ot Ccmgreae euthorlilni tha ralaimi 
of the wreak ot the U 8 8 Keliie baa Riven rise to 
many lUMastloni tor raising her The wreck bee 
reeled on the bottom of Havana harbor for nearly 


la the mud The Maine waa deatroyed by the 
ploaton af a eabmarlne roln which caoeed the par 
tlal eipfaetaB of two or more ot tha forward mega 
the loaa of Ilf* tk* reanlts ot thla 
from, the bow to treat* 


Tbs sltaatlon la anomaloua Tbe Champion Safety 
Loch Company eonM net ragletor Ita trade mark 
Catamplon under the law aa It aow etanda or ae It 
la now Interpruted by the Court of All sell becauae 
the word Champion Is a conspicuous or sellenl part 
of the name of the company wblle John Smith who 
has ao rights whatever wttb racerd to tha Champion 
mark may lugletar the trad* nuirk Obviously this 
I* unlust A MU has bean introduced for tbe espreaa 
purpose of authoiialnt the Patent OOce to grant such 
Burfca and to follow the letter of tbe law 


there la however aaother element whloh 
coaaldwwd In this eese tha word Union may be 
regarded aa geographical and Carbide of oourse aa 
deecrlptlve ao that poaalbly this is a ease where the 
trade mark should nut be ragMsrad ualeaa It eem* 
uadar the ten year otouea of tha tow But Bueceas 
end *OhBm|rtOQ sad Amalet end snob ore obviously 
vaUd technical trade mark* 

Aaother Instance caa be found In the word Kodak 
aa oppUed to photographic comeiua That word to 
uadoobtadly a good tiwd* mark It hah baea sue- 
totttpd ky twariB of this oonatry nag courts abroad 
Yet It la tgeligikia to ngMntUm b eoa e ee tbe com 
poay that aanieita tha maanttotar* ot that parthnitor 
thti4 oad haa the owaershlp of that mark has oooa 
to ba ooUed tk* Bketaaa Kodak Oempany It 
eeWaatalr that a,tnge amik which te a good mark 
abeul&ha unragtatralile baeowe It happeat tobala- 
eoypuq^ la tk* dm nap* or the corporate aoBU <d 

The CatoBlttoe OS Potoata of the How* of Rapre- 
ueatattvei kaa also hetor* it tor conaldekattea aaae- 
Olga Vhl^ kMU far tkdj^ purpoa* th* luflf eai ln g or 

--- - -* 1-^- 


aa laeh. Thaae eome men If aakad to draw a circle on 
tbe iheot that woaM lost cover tbe eun e disk It beM 
between thma and tbe eun at a distance of one foot 
frem th* eye would produce a Mriea ot rlrclea of 
magnitudea ranging from a twenty dve cent piece to 

Tha real alee of the circle ehoold Ik, only three 
■iitoenths of aa inch In diematar 

The method of reprewntlng the sun a eiact eire by 
a rirde one toot from the eye u atmpin Take a 
imoked glaat hold It one foot from the aye and 
irraUh pin marks tangent to the sun a llak at tbe 
four qnartera When the diameter of the circle In 
rloaod within those marks Is measured It will be 
found to be very close to tl reeetzteenths ot an Ineb 

In other words It a clrrlu ot this aim were drawi 
and In Ita area wore reproduced In proiortlon to an 
Bverasn • n spot the oha rv r would bt abl to n 
amlae the small dot at a dlstanta ot oni toot frem 
bis eye with Jut about the same ease that he cojld 
examine the real spot on the eun through a smoked 
gtoas Or again If the moon which Is the same appar 


by the same small clrole were to be reproduced In 
mintoinre within lU area an ohaerver bolding It one 
toot from his eye oonld examine It with the aame 
arruUny that be could examine the full moon with hla 
naked eye 

Detroit Mich B C Iarpm 



TO gkt 

To the Bdltor of tha Bouentito AwnicAR 
Aak tea pao^ bow torga th* aua looks to them 
when It la to mid heaven and you will get ten dir 
tereat optolou of Ita ala* which range from a allver 
dollar to a oart wheel Tha varied opinions are duo 
to th* tact that there la aothtog with which to eem 
para K when locked at by ttoaU Before any aoru 
rat* eaUmate of Ita atm can b* mode we most have 
aoma known oh}aat with which to compare It 
Thua when the sun la on tha horlson and appeara 
to ba cloM to bouse* traaa and hills It looks very 
toiga Te amna peopl* ft aaema aa large aa a hou 
or ties Moreover there are more penena who will 
to ba a certain fixed also under 
thla condition than will agree when It Is viewed at 
tba santth The diversity of oplnian to the latter case 
reauHa from the toahlllty e< tha eye to alio np an 
laoUted oblaot 

This boa been proved by projadtog a narrow beam 
of light on n pailecUy blark non rafleettog aeroen so 
plaoad that the ohaerver could uea nothing but tba 
beam at light and had no way of Judgtac bii distance 
from the acraan Tba obaarvatlBa ot aavaral people 
under thaa* oandltioBS ravaoiad th* toot that there waa 
no eartatoty abeot the langU of tha beam the appar 


ladi** to aavanl Igrt 

This hatog th* ease whan the eon I* to arid beaven 
how con (to ala* h* radneed to soo* mrtform stand 

OfiT 

Tte BoM togical noswar la townd by r a preaant i ng It 
M » alnla toeotad at a tiad dtathOoe from th* aye 
oewtoge leader hoUh tha prtetad page about osw 
1m pm m dm when raudtog At this dtatanee 
ftiK^gtlhBto IkMr Oowlr dto Ito* of th* type or 
"jir 13 «Mt. A deaaa BOPd juddw «( dip 

ill tow Pm u< « MugtWtlCB, oat do*a 
tfiPm iMlh • Bhoa fMoUaa af 


The BrlUah Antarctic expadlUast haa storied on Ite 
journey tor the Bouth Lonasquently the opening 
article of the current BnmaiARnt No ITtS to which 
the equipment ot the expedition li described will prove 
of Interest Not ao many years ago In his famous 
book cm odueatlon Herbert Spencer | ut forth a pow 
erfni plea for the study of science Nowadays bow 
evar an advocacy of that kind la not ailed for aad 
hla book Is at preaent largely of hlatoilo value only 
Since that time tbe pendulum haa been ewlnglng too 
tor toward the aclentlflc Prof Albert Q Keller In 
an article on Bctenre and th H n anitt s arg ca for 
ibleneea of the h manitlee and ot h manlty 
) not only that our Uvea may be enriched 
t the p irsuU of 0 It re In diverse torn a not only 
destinie* must be ImpovnrlslHA by the re 
gonelatlon ot all lines aar one but also nslata pnn 
s more concrete rontontlon that our special aclentlflc 
irk la bound to suffer sui a neeq enr t the neglect 
L for whieta tbe bumai Itlee atanl In all parts 
I drills d world the least I e rsb e t 
population from » ihystcal a d ne tal s and 
irodu tog more n merous prug y a d 
m that unleea m bju can bo devised to stJiy 
I flood of the unOt la tha coaroa of time the lallra 
t muat dcecend to a I wer I ve| as regards physlral 
1 nental qualities Of late the aid t uginlcs 
recently still that of Mcndellei has been 
proked to keep the raoo at a high etanlard Ibe 
I d ar outlined to an article entltl <0 
Mr Paul F Bauder wrltea 
! quality ot light A eympatbetlo 
and appractotlv blograiby Is lubltsbed of the late 
BIr William Huggini Mlhu rhoma n lontrlbutea a 
tho ghtful paper oo atmoapberle electriilty One of 
the moat Intereating problrma ot arebamluRy has been 
solved by the rerent exravatlona at Arleala that an 
dent city of Gaul whore, Verolngetorlx headed 80 OOO 
ot bis 00 mtrym n In a last gallant tho igh futile at 
tempt to atom tb advance ot tho vletoiioni legions f 
Cnaar The wonders of these excavatlona are told In 
an IntereatIng srtlola Mr Leon A Hackett oontrib t a 
a very exhaustive paper on the proressee of lotton 
spinning 

rbo removal f ashes by onv ylng them to a waste 
bnnk hydraulically la done In conne tlon with Ue 
temporary plant b lilt to sui p y power during the 
rons ruction of the Kainbow Falla hydride trl de- 
veloi 011 ot the Great ball* Water Power and lown 
altF lumpany on the Hlaao r Klver near Groat ba Is 
Mont Ihe power bouse U the side or a hill dl 
rectly above the edge of the river bank I he bitumtn 
o B -oal used la d imped by gravity from can on a 
Irratl to a bln at the rear of th flrlug floor ot the 
boll r room and runs down on this floor from which 
it la fed by band to the furnaces As tbe ashea fall 
through the grates they are drawn out into a trana 
verae eonereta-ltoed trench to the llrti g floor Th a 
aMe of tha building where 
I with a flame axuading on a grade of about 
ftve par cent to th* edge ot th* river beak Whao tho 
grates are eleuied the aabea are palled Into G e 
trench and a hoae atream turned into the latter t 
start tbam Tiiay are tbna pick'd up by and ar 
rlad out to the river through tha Hume mly a email 
ameont of water being ruqnlrad 


Srt w i Wfcp AaaMiwft 

A GARDEN OF FU NfQ*.L 


tub MjrcotMQU# wnoied Vo tb« tebontory ol 
iryiitocamy of thi P«rlB icbool of phonniujr la un 
quMtionably the muat oiiglDal cardao In the w«U 
It ipnuina IIMng apKlmenbi of 107 apeclea of molda 
and allied fungi wblih M Halnler baa patiently cel 
leciBd aeparatod and cultivated on an appropriate 
niidlum 

The fungi arp aown or plaoud on pleiea of llrorioa 
root In bottha of Bobcmlan glaaa about 3 Inchea In 
dlametpi nnd a Inrhna high The moiitb of the bottle 
la tloaed with a plug of fatten wool A glaaa rod the 
top of which la inlargpd to form a cup In which the 
plecea of llcorlie root are placed paaaaa tbrougb an 
India rubber itopper which la fitted to a bole In the 
boUom of the battle The mlnlatnre greenbotiae raatg 
on a baac of wood or porcelain 


BY JACQUES BOYER. 

fUamante of J>«iileilHiMi at lint almple and Mar 
branched and renambUng a brnab bear chaslaia of 
green gray yellow or rcoe^olared aporan Iflnnta 
dropa of water often condenae on the bntah erf IMi- 
oUlia# clatHfonne prodndng a vary beantlfnl aOiet 

In order to obtain a pare and laolatod apedoa la 
each bottle latorlopen of other apeetea are caretuHy 
removed and the boUlo If naeaaaary la replanted two 
or three tlinea The principal fnncUoa of the ecdlaoUoa 
la to aupply tba laboratory vrith tlWag apectmeiia of 
aaaurad purity of type fOr nae |n reoaaroh and In the 
llluatratlon of iaoturea 

The poaltlon of tba curator la no atneeure Whfli tha 
nutrlont material baa been oghauated tha fungna will 
perlah unleaa mwelal methoda of pieaenrltig tta Ufa ara 
adopted If Halnler havtec laaraad bp agparliaoa 


namhar of ■anguna wUeb towwlia fMilMt 

the twodMd powar pf tMadmalhf athrah iMh ifUaadr 
and of eoaimtlag «Maaa tela aMM and aaitaii #• 
oalda AmoBd titeaa jpaUaa to imoDr iwanaatlA 
whioh la fra«naatlp Man M daaaylnt iMw 

tohla matter WpeoanfoM w apltpidM aghlMta daU 
oato fllamenta tarminatlBt In Uttla balla. An aWfd 
apoolaa, P tMtnt, la amployad to baUhta n fha in ilh 

of ooehlneal The ainglo pMua PMkxmnm to nprw 
■aptod by 17 appolaa. P ptotwbat to tha ateaan 91 m 
mold which attoeka hpiai tout had arttoka of 
tood ThrlanaaaHaafchaMaMMttatrrtWldaMIftlii 
flam to apaeica at ftntoOWMi Bfla dfli Ohtod W fca K 
to ^ c aadld n ai and f altofin. dad Baonatort to/ 
wtreaeaM which danlopa tonMa tba ehiaii and /rfr 



Bteitmtir l>e bottka. 
































































StolMitiftB Am^ricali^ 


HE TEMPERATURE OF THE 5TARS 


Sr a*«M •( Ml httoroehMo* ittlltr ^otanctar 
U OkariM NordBMM Iim aaooMted In oMnlalng in 

M IlM itfeetlvn toB^aMiini of eoftaln (tan The 
bhontoe oouItU of a lateral attaohmeot to the era- 
ploeo of an equatorial Meaeepe and like the ZoUner 
{duKometer It allewa the feoal Image of the etar to 
be pUMed In Jaxtapoaltton to that of an arUflclal 


BY JOSEPH BARTON 

elronlar aperture the light of an Oanm metaUlo vaiioua temperatnrea between IBBO deg F and 8 oo 
marnent lamp of four eolU and one ampera ThU deg F thme temp«atiir«a being meaaui d with thi. 
HtOe lamp la operated bp aterege batterice and rrgn Ftor pyrometer The dret dotermlnatlonB nul 


lated bp meant of a rbaoetat and an areurate roll 
meter There la no dUBoultp In maintaining the differ 
eneaa of potential between the lamp termlnaU eon 
etant to within 1/100 toU bp adjneting the rheoatat 
once or twlea per hoar Thta rorreapondt to an In 


with the email horliontal equatorial of the ob«iva 
tory of Parle and the photometer dearrlbed abov 
Bhowed that thli method of monothromatir Imag h 
glvee In a aimple manner the meaauremonte and 
ratloa of the total lumlnoalty of atara free from tin 
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The Flights of Rolls, De Lessep^ l^h<t 


Tb* “hMvior-tlimnmlr machlna ' durlnf the peat few 
weeka hea proved urarl> aa ueeful aa the large modem 
airship, that hae alreadj been commereUllwd When 
Bldrlot Orat flew arroas the Bngllah Channel, aeroplane 
tralBr aecmed iiw But as nobody, not even hla 
rivala In that attempt, repeated the feat, his perform¬ 
ance gradually lust Its convincing quality In Ger 
many his feat was dubbed a "mere piece of good luck “ 
When, however, during the last few weeks, the Chan 
nel was not only Grossed again on a Bldriot machine, 
but In quick aiiccesalon the whole navigable length 
of the Hudson waa covered In a 
splendid hlgh-apeed flight, and 
when on the heels of that triumph 
the Channel was crossed and re- 
crossed In a single flight, everyone 
realised that the aeroplane had ™ 
tered upon a wider flold of useful 
ness and that It was Indeed a ve¬ 
hicle which Is destined to be tbs 
pleasure conveyance of the future 
The three fligbu mentioned were all 
over established routes of the llvsll 
est traffle They all required a ma¬ 
chine which would not fall, under 
penalty of falling luto the water, 
and they wera^atl between rocks nr 
precipitous mountain sides, which 
made it a problem to land In case 
of emergency, and which Influ 
nnced the air cuirents In a way as 
yet ao little known that even a 
luphyr might become formidable 
That they were aucreasfully aooom 
pllshed by machliles of ao widely 
different typeu as the DIArlot mono¬ 
plane and the Curtlaa and Wright 
Uplansa shows to what estent the 
tadinlca of flying machine oonstruc- 
tlon have advanced within the past 
year They cap>t tally emphaalae 
(he luiDinnsi) progreea that haa 
been made with regard to the heart 
of an aeroplane—Ita motor 
It eeeme now certain that the 
r will n 


BY CARL DILNSTBVVCH 

tlea of balanohig, the dlfllenUy of tMedlnff m atota 
w leas oiroaltoua cooraa whila dodgtttg nhgtanWh, tt 
means aomstUng Uka tha atnln on n rM«r, 

who with hla oyes gtaed to g oonntry rend, triar n- 
ceaslngly to ptok out a path. Thoagh a flylhg tiM 
dosa not fear aetnal eontaot with cAJaeta hriow Qmrii 
still remalaa tha naad of allowing for leeway la saas 
of wind guata, IrregulsrUlaa of tha motor or awaylad 
the machine The principal advaatags e< halng ahla to 
go high la, however, In ' ' 




I history of (he automobile sn 
gine it offers certainly a more 
tormldahle prabliim, but It seems 
now sMumd that the conllnuuiis 
falling Ilf (he f<arl> flight motors 
was due less to the Inherent dllB 
oultlea under wbleh they had to 
work—running almost continuously 
at top-load—than to Incxiwrlence of 
the makera It should bn pointed 
out that the Curtiss aud a Bldrlot 
machine alike flew with half the 
power with which they were 
provided for these trli>s. They were 
not larger than the standard type 
but De Leaseps bad a su horse pow 
nr Gnome motor In place of the 14 
horse p ower AnianI with which 
Bldrlot flew arrona, and Curtlaa 
also a ft} horse-power eight-cylinder 
motor Bgalnst the usual IS horse¬ 
power four-cylinder engine of a 
Curtin biplane Capt Itolls had 
made DO attempt to double the mo¬ 
tive power of hla Wright machine, 
but as he wu flying alone he had 
eonsiderabln reserve force at hla 
dlipoaal These were all machines 
capable of carrying a paset tiger, 
but flying with only the pilot 
aboard Consequently the motors 
were not l•unBing eonUnnoiialy an 
der toil-load any more tl 

Count de Leaaepa used hla power sparingly He made 
llttla better time than BIftiiot. Rven Curtiss, wbe was 
beating the “Twentieth Century Limited,” says ha 
rarely opened the throttle wide 
There Is snotbsr feature common to thege fllAts, to 
wbleh their euceess must be ascribed Just ss much 
ss to more i>llsble motive povrer It Is U 
of high flying- For trips of this nntnrs a 
tlon has the very obvloue sdvantage ess; 

De Leeeepe flew In a tog. yet. In contrast to Bldriot, he 
was almost always In eight of land, at an altitude of 
B thousand feet, ae compared with Bldrtot’s IM. 

Prom the eame euperlor level Curtlaa saw the soenrry 
spread below him like g chart He -could mphe Aort 
cuts, pick hie landings, and eaally decide where bM waa 
to lay hla oonrae. Flying high greaUy sUaplllk 
phot's task, whoro low flying would add to d 



- w» f W*W Idr Hi»; 
l|fi^STlr ^ 

aanaseeh oCd&thIngaBrtlMhattKs > 
had ao douht trMc ' 

Keuka. TkaHttdhonBlvarftkwmM.ad; 

Hhina.'' hut tU long namW Twaffoif 
-inaah mdoo suh 
it rtmfntf alwg >, 
> gphaatHy 
eoUhya TwnolF 
eC old ohstlsa, B 

Hon# ors •datMf tfl qMBS,0t,IM('' 
hrlgtt Bondhr !Mwi CUrttflf vdlT 
hla apaeb^aUng flight t« 

Forh, the gfuateat mtfhtr Mp tl^' 
al^ tthiHfa Is tiidM lolM Mtt tD . 
thh water la waA a, Ttrar 
Aa A feat or flirigatlip 
fligtt apailad ha LSMflflfAi iM < 
ifatlle'a jednaye aerosg tho aa». % 
had to deal with nmdimprarptad - 
eoBdltkks of th* air, JMt aa dwagy 
ing aa tha topography f* t^a 
■capa ofirar whldh ha pwi pahgb» 
tt ta not gafartetafl that ow Iris 
long trip ha esoounterad that hac' 
boar of tha aeropUhet daseeaiMhg 


aviators in the eld days •OT tha 


pewardrtven madilne, (or pood 
reaoon the reverea ecBdlttou has 
haen songht Olldlng la a sahit la 
ao unlntarcattnp, the maohlna in 


- iMpywar, that UHep^.PI^. 

'^Herring,'and Avery **»- 

farred to rlek the gusta luiteadi 
Curtlaa only reiterates what Har> 
ring tonrtsan years ago so aio- 
anantly dsoortb^ whan be rafara 
to a feeling at the pH of the atom- 
sob like that oauaed by a quick- 
atartlng elevator and to lightning 
chaagaa In the level of flipit of 
twenty to forty ftet 
Ourtieoh ingonlona use eff the 
horlBontai rudder In meeting tbeee 
dtaturbaaeae by a 'TiOineopatIUe 
remedy,” 1 e„ (^eoklBg the daaoant 
by atoaring dowa and gaining 
•peed, ehows hit great aptnaM few 
aeroplanlng. Ip an Interview with 
the author the Wright hrothere In 
early aa IIM, 


he Ticmepa ia hie BUriat meanplsae ^iag aena 
TBi noon An nm Amfuna to nt Aomp't 

! 

Aviatoiu are feat realising that it la hsttir to appl^ ‘ 
aerial dIatairlMnoea than to flffht themu fMte to^ 
prevent thorn from foHoddni any ronta toal ippuaiito 
tha oonlaed oharaotar of a mdtoi»,> llhd'rea^'iijte 
able tanto of flight may ha (onad o4l{f, tt\tho r-ytftT.* 
uBfetteradi can plek its pith at anp to 

sand feet or more Tha T>li|iii p tiiiin )ri)lfp|' tl ll |:Wjf 
aeroaa tha'Ounnal vnm hndOlnitolliW'LlmPt'M^P^-' 
by BUriott who rah iata-aa asrial 
ing to liW^ Da I 
nrotoifl. thd vary edge pf »ti^ eWjhf ~ 
ahoTC thlgtrap, toeapad attdhl^OC 

vtokait airdiiiif thpt hgtth.hMftM>:t. 

theae 

the aiA li ifl t i >»1hat ihBe. > j^ i; 


lly. OurttPa ia plahning new to add 
a daklpe whidt glvra.httoa tear 
hold on the mahtalfla, bt ‘Wtodb 
when under tha laphln M ^dh- 
apaodltag air tt to fllfpiak* fimtor’ 
aWay uader him than gravity lit-. 
M hig iiM'body, whOd to.tha 
oitthMi tMgfl of tha wdnw ma- 
ahiito by ttaretog tU i 
















A| mmu» nun mmm. 

^ il»,te MMvttTias rtufiTtaf li u ID. 

ij^MBbodjinc B qrUn. 

u«Ua tef rmnlag tto poDtUm of tbo nlfo 
»* Obd «r oMk *trok* of tiM plrton, M that tho 
»11| dpoHtfo oeattaMoaljr ud antatutlMUT. 
,;m I abam Ow ojrlUdor Plutir brokM ainir to tbow 
bMoa iDd pMdd rod. It vm bo oboomd that 
0t» pMm Md 4 la hollow to reoalro tha talva rod B. 
‘^Tho mn* «1 of Ott TBiito Wd u throadod to nooln 
(Ndf of adjoatuiii uta, which an adapted to ctrlka 
r^'Oad ttni* Platon bora whan tba ptotoa moroa 

(Wetti tlD nlTor^ On the ra- 

t«lft attaika at tho ptaton a plgg 0 carried thoMbr 
.atillM tta Btua on the ralre rod, and norea tha lat- 
ta^toltoliraarpooitioB. Tha rahra rod paaaai through 
the itaed of the Oplladar and eagagaa a roOhar frauM 
V, IptTotod on a brnoket fanned an tha o/llndor head. 

rodiar 6wa eonalato of two araaahaada coo- 
haOtod hp a pair of coll aprlnga. Tha upper eronabead 
la fomad with a toUar, w ahown In Fli. I. which la 
•daptod to aogagt a rookar «. Tha Uttar la eonnactod 
bp a tod and erank to a ralre In tha ralra cheat The 
ralre U ahown In Hdl I and 4 It condiato of a 
^laMtrloallp dUpoaed pUte J*. proridad with atfUbk 
paekittgn which nap be turned to connect tha Inlat 
wwt a With Mthar one of the paaacfea iT or X, whOc 
the other of the paaaagD li coaaactad with tha a» 
hauat port X, In operaUon, whan the ralra la toraad 
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*»**<» smi cMraun puoK poar 

2^2? A fence poat Of concrete blorka Whl^ of a dacld. 

«*«>»•»« unloua tppa to llluatrated Id tho accompanptoa 

J?* "* "**‘*®‘ “oalrta Of a aerlea of blooke 

tm toi ptM of tat OM 0 oo w«ll m tba w / orrto devoid of tbarp aiislet and preferably of iDheii- 

^t:*r*^,.** »«>«“« *»“«“ •« c-1 farm ThoeeTTZntod ono above 1 VhoJ « 

ndimt, farming groorM In which the apUtM arc a rod which extendi through opanlngu to the epherea 

racMrcd whan tha plpa U glran a partial turn. The The peat thu. ton thciSiwilircrS i «t o? 

head! atrang on a giant pin At aultaUc Intervale a 
bracket U attached to tho rod. to which the fen™ wirea 
BPS acenred Theaa brackota are of very almple form, 
ermalatinc of Uwhaped itrapa of motal. which are 
rUmped to tho rod bp meana of a bolt One of tbe lofi 
of thu U member U extended beyond tho other, and U 
formed with an oponlnc throuih which the fence wire 
la peaecd Any number of theae bracketa may be tr- 
ranaed on tho rod Intermediate of the iphorea It la 
LlBlmed for tbta fence pout that It le partlcuUrly 
adapted for cattlu landi becanae lU flcxlblllly pro- 
renU It from being knocked down, and the danger of 
the wlree being broken la thua greatly leesened Aa 
tho blocka are aphorlcal, they are leaa uaally Injured 
by froet or weather condltlona. The lonro poet may 
ceitly be taken apart and packed In a email apace for 
ehlpplna Tho Inventor of thla fence peat U Ur 
Charlea T Howell, of Ulen Klora. Wla. 


_ _ _ ■'••f *«*»• hew laeewtleBii, 

JUtfUbTAb Pl Pg An Rmu Ni ilsi 1'‘>e preeence of a aubmarlnu boat U eomutlmea ra 

onrarea, known to the enemy by the train of bnbblea that i 

pipe U formed with a bead adapted to »»■... *0, “■® n»«ngtne 


doee not parfCoUy lit the thimble. When the pipe le 
wlthdrawB. tha opMtog may ba eloaed by meana of a 
eap a, whieh U prorldod with groorea B, Hke ♦fwYc 
of tha Btove plpa The inventor of thla itovc plpa and 
thlmbta U Ur. Ambrcae P UoOulrk, of Daranport. 


indicate tba courae which la being puraued, tbua an* 
abling the enemy to take muaanrea for dafenae or a 
counter attack In order to prevent a aubmarlne boat 
from betraying Ita couree In thle way, an inventor baa 
devlaed a method of retaining tho exheuit gaeee, per 
mltttog them to eacape only at Irregular lutervala In 
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Are, may be elevated to a conalderable height, eay to 
the gecond-atory wtodowi, and moved Inward toward 
the building eo u to bridge over the areaway Tha 
Inmates can then leap from their windows to the 
mattress 

There Is nothing a flreman dreada more than a lire 
which produces volumes of dense smoko, for It li Im 
possible for him to get near onongh to the seat of the 
flro and to see clearly enongh to direct the stream of 
water properly Various devices to enable a flreimut 
to breathe to auch oondltlona hare been propcccd from 
time to time A novel schema of thla sort has Just 
been patented. It eonslito of a pair of bellows non 
neetod to a water wheel In tbo hose near the hydrant, 
and opsratod thereby to open and oloae alternately 
Fresh air Is tkns pumped through an auxiliary pipe 
conducted along the main hoae to a mask which le 
went hy tha flratngn. 

In tha rulaing of aueh vegetablca la aaparagua. 
grain onluaa, pU pUnt, atrawberrlua, and the like, it 


































It LuitomaiT to force (he Krowth b; corerliig tbo 
beda with gluo. This ii rather a cumbenoine procoM, 
u It InvolvM thu oouatructlon of frame* over the 
plaota, which mu*t be dlamantled before they can 
bn removed to a new location Kurthennore, the beab 
Inc device that la aometlmea employed most be 
moved as well, which U rather an eipenalve operation. 
All Improvement on ibeen eondlUona haa been aiic 
gueted miiutly It eonaliU In the uao of a portable 
grocnliouae and a aeparate portable heating plant, 
which may be connected to the heating pipea of the 
greoiiliouae The grennhouae la mounted on wheela. 
ttbicli travel nil track* or waya. The waya are tem- 
IKirarlly laid when moving the greenhouae from one 
place In another 

Two Interoatlng patenta on drinking cupa have re¬ 
el nlly been iaaned One of them providea a foldlng- 
poiket drinking cup, which conalata of a piece of 
flcxlbln waterproof material folded upon Itaelt to form 
a I up without any aeama through which the water may 
leak The cup la covered by a atrip of leather, and 
may bi collapsed to form a flat package, eo that It 
I an be placed conveniently In the vest pocket The 
otbnr cup referred to is adapted particularly for nie 
at wida fountains and public dlspensarlea of bevaragea 
It la funned of a band of panfllne paper nonnerted by 
Bu overlapped joint Tbe bottom of the oup Is made 
out of a BtaiHibaped blank, the points of which an 
loIdc<d up on the aldea of the enp, and aerve not only 
to attach the bottom to the rup, but to reinforce It 
The cup la madu of tapering form to permit of 
nesting 

Mr Dexter M nogars, of Boston, Mans, haa dedl- 
eated to the public an inaect-deatroylng bomb upon 
whUh he haa just aecured a patent The bomb con- 
talna dry poisons In powdered form, and Is arranged 
to ho exploded when it reaches a c< rtain height after 
III liiK discharged from a gun The polaonoua powder 
Is thus dlstrlbutod In the air, and gradually settlea 
down on I he li«v«s of the trees which are Infected with 
the Insucta This method of (resting the trees pos- 
iirsBi>a the advantage that the powder wUV jfeaoh all 
IHirts of the foliage, and la applied with a gNU savlg^ 
of time and labor jl 


Oim Dobr ^ioktimi Tki hsc'OCK.—A rather Ingenlm 
metiiod of iiwiiog the alghts of a gun has recently M 
patented by a German Inventor It consists In PqM 
the teleecope In the bore of the gun, with Its UnkJ 


faces wHb tatehet tMtb that am^e ii pravaai Ml 
drawal from tbs wood. Aa teal head flh9alld fllah bd ‘ 
formed with rafebst toetb ibdlBed oMOMtsty to tbe»*, 

of tbe wedge, so as to proTont tbo bnuUo frofa iMIgc WM itfWAwilii<|lljtesnj^ 
wltbdrawn. Ola om 

AjwOouuira Far— It ia well known that tbootna- prhvMM hrjtb 
ItUon of air laonaaea the nte of sraporatioa. and ting itoa^ hbd 

cools a molil body It Is for thU tesmm that wo not ibBlt It a laa|[ gt'ttig gad M'*bUbli w bptf jjff 

a tan to ptyduoe an arUflotal draught of olr wnr tba to ommled, A ho^ fugf be hAo^ to tbg 

trssh te tom the shaft dmw tbo ooga hfto tj^ 

J I stamp WboB the attatg latpO laics for tbo tbraWgd 

COM on tbo shaft to ^t elUgtlvely, onotbor Mao- 
■eotlon may bo added, AfUr the atomp btf Mip 
split, by moaas of the oone. Into a aimihor of imatl' 
parts, thssa parts oaa oaally he ouantod aad fw 

LufrSAvim Hatoa poa Boaiuim Boaia.—Wbsa 
a MihmariM boat has boon dlaablod aad gaakr th|t. 
oconpanu date aot aUeatpt to ascapo^ tbr U the batOb. 
should be opened there would be sa mraab of watw,' 




face and abeorb moisture from tbe sbla An Inventor 
haa recently hit upon the Idea Of Improving the 
efflclency of the fan by prorUUng It with a moist pad, 
BO that tbe evaporatloa will cool tbe tan The tan 
Is made up of a rattan frame, as ahown in the ao- 
companylng drawing, which Is covered with two layero 
of cloth, hetween which la a layer of felt The elotb 
layers may be removed to permit of taking out the 
felt layer td moisten It tjbdoubtedly, when the fan la 
operated it will grow ooldOr, by reason of the evaporar 
tte Of moisture from tbo f^ It ts a question, bow- 
s ^' wf'Ytlurjr- T*-1irfl siolstuie In the sir absorbed 
a corttlg soteat da- 


J. 





Blgbl parallel to the axis of tbe bore The alghtb>^ 
device is then sol to Its aero position, and the gun 
ulmod at a distant abject The cyo-plece of I bo te»-™ 
scope, which is shown In the enlarged sectional view. 

Is flttiHl with a prism, so that (he axis of sight Inter 
HCits the line of aim at the eye In this way It ia 
IKwalble to make an observation by merely moving the 
eye to change the direction of vision, aa Indicated by 
the hroken lines, wheresa heretofore it boa been neo- 
esaary to move the head or even the entire body. In 
changing from on obaervatlon along the lights to ono 
through I he telescope 

Rkhiii»\t WfjHiv roH Tool Haniilij)— An inventor 
In New Mexico haa recently hit upon the lugentoua 
at heme of using a rsalllont wedge for taatening tbe 


UTBPimg HATtm fOB lonAun Mun. 

which would drown tbo crew before they could eo- 
cape. An Inventor has recently hit upon an Idea, 
borrowed posalbly from the revolving door* tha^are 
used In puhllceJmlldtngs, whereby tbe ertw can sa- 
oape, one at a tlma, without .admitting more than a 
meaoured quantity of water at each eperatiou of the 
hatoh. In this oom a cylindrical batch la used, pro¬ 
vided with an opening at one aide Tb* batob is 
mounted In water-ttgbt bearlnga. and Is oonneatad by 
mean* of sultabls gearing with a driving shaft, which 
will turn It on Its agls, bringing tba opening flnt 
Into cenmunrcatlon with tho Interior of tbe vesMl, 
and then with tbe water outside To osoope from tbo 
veaeel, a men crawl* Into tbe betob, u Indlosted In 
Fig k, end then It I* turned around to the pa*1tlon 
■bown In Fig. 3, permltung him to dive upward 
through tbe water and eaeape 
Bbt-Juick Pisa*—One of tbe beat food* for In¬ 
valid* la tb* juice of rare beef, wbtob la out Into 
fragmenU and pmaaed out by mean* of a amall bond 
pre**. An Inventor In Fmnce baa renntly dsvlaed a 
very simple proM lor tbi* purpose, which allows of 


tABBOW WITB AVn^TIO URBB. 

iNuiylng skotob llliiitrates a method devised by a 
aermaa Inventor of producing this rnotbrn automati¬ 
cally Bztendlng transversely across Uu drag Is a rod 
or abaft, which at each eod Is provided with leg* 
piriatad at tbe snda. These logs are impoaltely 
fopODled eo that, aa the drag Is drawn along. Brat on* 
leg and then tbe other engagea the ground, serving 
temporarily oa a fulcrum about which tbe drag awlnga 
In an arc Aa a result, tbe drag la coiiasd to purane a 
sigug courau airara tbe fleld. 

Sruirr^rLiTTrB—Tbe usual method of removtag 
■tumps of trees from tho ground Is to spilt them by 
tb* u*e of a wedge or a blast of dynamita Tbe ae- 



















^ I* «IMP te iuBurietDn> 
and without tM ncocnltp of 
corAi thrauth holw thoratn and 
OKond !■ pooltloa, oMWOt bo tuapend with 
wItboDt dotootloa 

RfM)K HOWm — W O TUIIB*. Umdoo, 
Onhirlo. t'lnida Mr Tfaher’i tarmUon ro- 
lotM to book iMldni. and parttefllarlr tn book- 
hoidrri IW atouiraphlr aad eUur aoto booka, 
a plabi btiiad prorUcd whlr|i h plrotad to a 
com af ■ nota both, a brat wtm witb lltafna 
brtnp piTotrd to tbo platr, aad tbo flBfrra bring 
adaptad to oBiagr and hold thr oorma of Oia 
baak rotatlToIp to each othor, 

BABNBM BACK PAD AltD OOLLAR-FAD. 
—P ankaiiiNaih Baa Dlrtm. ChL Tha pad 
la agbt jret duly talblo, and alaoat aatliolr 
rrlloM tho Motloa brtween the portion mt- 
iag (n dinet aootaet with the back of the aal- 
■a^ aad the porthn to whlah the weight la 
appttad hr a atiap or other metoa The tap 
glaht ta 00 ariaagrd aa to bo UMlted la Ita «pd- 
Wloa aad latetal aomaent withia orrlalB Urn- 
Thf wolght la eoaparatleotr 
tsoNPogDifD POB PBODDaxa aiuc-UKa 
pr>BLttL>~1e U Lll.imBI<b, BellfMM 1, 

nam m hoatria. TMa tatantlaa Mabtt 
'MsatVarkit wtiM dtr piodaring iiih-iiho o« 
pawn-ItMor Aotp, aad aaA. fir loataace, aa 
' dia W br^ la LoUora patait of <ho DoiM 
, ntdDd^ IMhhtod to tb uumum. 
I Warn M ■ ratota^gMtlw Idr 

MMa wMtaWlM dd 

ntMt fa«ia.^lMthaf, hartUa «ih> 


oprolna aad praent the bar froa polUag out 
nc the nail ondor the action of the lorhtng 
meapo, the projectloa and epe belag adtual 
able ahma the laoatb of tbo handlebar to 
acconmodate Ibe itopper to tho potat at wUdi 
It la placed la tha Mia, the eyo Mag ar 
raagrt doai to tho oator wall of tha aula 
whon tho projaatlsn ia oogagoa 


PBHWCOrrnfO DBVICB.—H a Baaalg, 
waahbigum, DC Bp thia derlce clear and 
poifeet ooplra wap be Blade frooi tppe-wrlttng 
BMUle with ordlaarp copping rlbbona and troai 
wrltlBg Bade with ordlaarp copping taka, ta 
drilbla pencUa otc., an apretal, kMTlIp Inkrd 
or qatekhcopplBg rlbboai or tab* betag aecee- 
airp, ao ta tha ordburp coppUig doetcoo of thir 
tppo, thbi obriattag tbo aiwaitag and blurring 
of lettari before copping, and dnrtag tbo 
proof of eopptag, aa wbeie qaick-eopptag rlh- 

iVIB PtrtUR.—J 0 (PDoanu, WoA- 
tagf. D. c The pnMut laoenlloo la an 
l aip tBOOgi tUt la the rli« of BBAtaoa or ia^ 
plowaia odaptad for grahWag or polling 
boahaa ‘TU taproreoimt ta eabodM ta tho 
roOat ggl qrtiba Bltach^t and la dtafe do- 


, OttiVKtX l}Bd«nia-BaAD.-«. L. Owrm- 
JH — r o kot taool, Ulptag. Oecnanp 
tajha dt«l!^ BfwOf of two taeontlea u 
I ia lta # oa ea» la anvlapad, ij 
wd* af w M igi t ho tadf an pnaaM dam 


ta obori and le more partlciilrrlp «| 
to thfloa abon deatgaed for the lire 
dm ta which e wedge la Inaeried ui 
heel ft to ralrr tho heel while at t 
tlBe preeerving the rontlaullp of the 
trf the froet lo the extrema not 
rUBXlBUD CONNKCnON,—P W 
Newaih N J Tbia lorentloo perialn 
tala iDptOTciBOOlo Ir pexihle ronaectl 
clallp derianed for nro In l■nanr^ttag 


■KBbem. The Inpron-d I’lmDertlaa bi lieelf eMe 
coartltalM a onleoml Joint awl nap he need ,d,vl 
ta anp form nt apparalna nr nwcbhinrp In the 
wbirb nnlremal Jointa am derired U Ir par win 
tlcntarlp dealiablo fOr aw ta rrorll flexible It li 
rhafta. V 

TBANgMIgflION-OKARINn -J K Knonr, Wir 
MontgoBerp, Pa On the traniimli»lan abaft wtal 
a plamlltp nt gcara In loorelp maunlrd and In i 
Bwna In proeMrd for krpbig the feam In the U c 
I abaft In iuccoarion or for freeing all tbe lire 
gcara, a driraa abaft baa a ahigle lo<aie gear pne 
with aMftebla hoping and means, a heying brol 
BMaas ta am direethin wenren thi gear on ilrlc 
tbo drlrer abaft while o aorenieni In the np- g 
Ipoolta dlroetlon dlrreUp nnnrrla the Irana 


> bottnm iihpt the roller tn i fln 
aide, the cam or eccentrlr 
Rauibm iiroriricd with ohtiiw angli 
a to rer lirOOV HIIAKT TIIO I 


I pmelded with openloga for 
tag through thi upcnbtga A 
ranged on each aide of tbe tli 


na«:a||;-tr'gS#wrtha IMqAaMrat' ■( iha ftmrt 

IB t |ja 


CA«BUll]rrm.-T J r«, New York, • 
M T,, aad J M auawnoTH, Bemardarine. t 
M P Oaa of tha objacta of ttala lowroTemeat « 
to to procte a doelce adapted to auiomatln- « 
.aOp control tha auppip of charge in the on ' 
glaa BBtU iWd engine actiiilrea a deflplle pre- * 
mtarmbiail Igoad, nt which Han the derlce t 
latnaatirallT adalti additional air and auto- 
MtlMlIp taorMM the quanlitr of wld otc ao b 
the agood of tho oagteo laciotm abore tha 1 


n ta place, and aa eUallc enrclope on 
ir taee of thr Hre and lapped on thr e 
reof, the edgee of tbe mv>>lnpc abulibix 
ea of the ptatee, and nalla drlren thmi 
enrelop Into tha Inmloated body of 
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Seifotllie Am^rteaa 


5 " 


the decree of ocular fatlcup. eiL Pnrtu- 
Ditely, Nordnuuin'a photoin(.lrlc mptlind 
pllmlnatea theae errora In the dptprmlna 
tion of the total lumlnoalty of atarii. It 
make! poDBlble an exact itudy ut the 
colore of etara and of the dlaperalon of 
light In Intoretaller iiiare Finally, It 
will undonbtpdiy give Information con¬ 
cerning the Inlrlnelr mrchanlem nf the 
itrangn and niyatprloui transfannailonn 
of variable ctara of all claiape 


Automobiles 

Wit build thmm Wit gtmranitu than 

Wu all than foyea gfircef from our faeiory 

Real Inside Prices 

O UR new Automobile Catalog quotes THE ONLY 
REAL INSIDE PRICES ON AUTOMOBILES. 
In this catalog we show automobiles for $370 00 
and up, sue diflCerent models, all built by us in our own 
automobile factory. When you buy a SEARS you get it 
direct from our big Chicago factory at the factory price. 

With our new Automobile Catalog we will send you 
our Booklet of Testimonials showing pictures of custom 
ers using Se^ 
with letters frotivi 



-Vlcp that hp orgaiilxud 
mm linn wllh the Inter 
lial Kxpnaillun Thia 
flret of IIb kind, waa 



ordinarily haa at 
hU command The attention of the 
Frankfort aertlcp aaa directed eapcclalljr 
to fhp iirodlitinn of thunderatorma The 
life lilatory of thean alorraa la now well 
underatood tlianka in the brilliant In 
vcailgallona of a amall group ot me- 
toorologlala of whom M Uurand-Ordvilin 
la the moat mnaplcooiia in the great 
maloiity of caava they aweep arroea tiiv 
country In a long llni that may be coin 
pared to the front of an advancing army 
—the "Ihiinderalorm front’ — at a apeed 
averaging. In Europe, about 4U kllomet- 
cra an hour The line of adiaini kniia 
a poaltlon more or Icaa parallel to Itaelf, 

I and Ita progreea la nut dimmtl in pre 
diet, if Ita oxialenio and poalllon are 
kuoan at any given time The prercqul 
altra of aurreanful thunderatorm predic¬ 
tion are a denne network of rciwrllng 
atatlona and a ayatem nf adequate tele- 
grapblu communication with the central 

Dr I.Inkp engaged the ncrvlcee of Bfty 
live uhtH’rvira i onatltiitlng a ph kcl line 
of IRO kllometera radlna around the city 
of Frankfort Theae wore mainly re¬ 
cruited from among the volunteer oh 
srvora already reporting, hut not ny 
•legrapta, to tho pxlallng metpornlogleal 
latltutei ot Southern Oermany Theae 
-II were reqnoatPd to nend an ‘ ur- 



ixeeptlona nil the Ihlrly-eeten thunder- 
atonna that reached Frankfort during 
the three months of the expoaitlon were' 
duly heralded an hour or more liefom 
their arrival 

It la noted that no alreraft attempted 
to fly In the face of pnn Idence—and the 
weather forecaater—except the big Zep¬ 
pelin," which began Ita famoiia voyage 
to Cologne against the advltv of the fore 
eaater and promptly ran Into a henvy 
tbunderstornL 

The entire coat of the aarvine waa only 
eOO marks ($ir>0), an Inalgnlflianl 
amount compared to the value of a aingin 
large airship, to which, aa well as In tho 
Uvea of aeronanta, an elfecilve Rtorm- 
wamlBg aervlce aecordingly offera a 
cheap tom of liuuranoa 


























































































































































































































































Tu unn niv or ucivo—[S m iwKe oxi.] 
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THE OPEN DOOR OF AVIATION 



Jtj iHiliililiil Till iHiKlIif (s In OMTJ wt\> ((mimiiiil 
iiMi It iiri'lliiiliiun liijuni n'rnKraii(<0 wllbuul 
• Hilling, iliio tile qiirHliiiii ol \allrtil> lilRiiy on hiiiiiiiC 
it-fiinlrnlH IihsIiubk vujiiIiI bi (iliiplul niilll utter 
Muru Ilf IliiRiitliii lilu litt.il rishts uie di'nil) U< (Inert 

Tile liHnlulilli nliMi results fi'oiii too eiiut a reurti 
Pi ss (III (III luiil III II loiu r Miiiri t(i iTHtmln iin ollefiert 
liitiliifni In oxulleotlv IHiiKlrutert li> Ihlu very la. 
jiinrtlon wlilili the Wrlgbtu (ibtulDed uKulnit CnrllM 
rinl l.nllliun An a lenult uf the Inti rlooutory deiredt 
ef liiilKCS Hand and Hawl the Wrtuht broUiera have 
iiiiitrolltrt flyltiK In Itilu loiintry tor the lont nls 
iiiontliit. t iileun bt‘ fllert a boud with the court, no 
atinlur who naed a maihinu equipped with allerena 
nr wing warping devil el operated In (onjnnetlnn with 
n \ertUal rudder itiiild make aell nr (!> hll appa 
iiiiiiH III (lilH loiintrj U Ih tar fruui our Intention to 
irnviire the Wright brotbera for the attitude which 
they have taken They are In every way JnatUM 
la aeeking to uphold thoir patent* and in defending 
ilghla which uneslabllehed aa they are aa yet from a 
legal point of view are nevorlheleai the fruit of palna- 
taking oxperlnienta extendlug over yean Probably 
the eouiieel of the Wright brotbera theniaelvei wero 
HU much aatonUhed by the wllllngiiPH of JiirtgeH Hand 
iind Haisel to grant Injiinrtlona agalnit ('iirtlM and 
Paulfaan aa (bo patent profeaalon at large Curtin 
at leant waa a aurcenfiil aviator before the Wrlgbt 
brotbera derided to mat iialde all aecrer) and to ahow 
the world what manner of inaihlnc waa that of whose 
performanrea they bad darkly hinted Bldrlot, too, 
bod been plucklly experliueutlng for uomu time 
before the Wrights flew In public Curl las waa using 
hinged wliig tl|ia In Ills earlier inachlnea with which 
he marie public lllghla antedating the open Hlghta of 
ihe Wrlghla It la aalonlahlng that the lower court 
should have failed to And In these farts a aufflclent 
lOnAIrt uf evidence to deny the granting of an In 
junction 

With the reversal of the decision of the lower court 
bv the Circuit Court of AppMla, the development of 
aviation In this country la now unhampered Paulban 
flomtuor, BIArlot Da Leasepe, and the raat of that 
during company of Prcnch aerial pllota, whow ex 
plolU enliven the preas rtlapatchea almost every day, 
are now at liberty to enter this country and Ay with¬ 
out the tear of Anding their handa and their machluaa , 
lied by a aweeplng Injunction Moreover, American 
Inventors will have the opportunity of Improving ex- 
lallhf machlnea provided with wing warping daviewa, 
without fear of Im urrlng a Ana for contempt of court 
Much aa we ahnuld like to ace juatice done to the 
Wrights, we cannot but feel that the revenal of an 
Injunction granted contrary to oataUlahed precedents 
will be viewed with satisfaction by every aeronaut. 


TRl HUHtinO AHXUCAH AUUWAVnOAI, nOIHT. 

A part from the value which will attach to tte 
BciivTiric AuraicAN aeronautical trophy aa 
Indlcatlnk that lu pemianent owner baa In 
three different yean made the longest Alitht 
In the United States, the trophy wllf poaaeu a strong 


SclMitiHe Amrlcan 

blatartcal and aantimental lotemt 
the Arat piiaa of any kind offered In Amartea far tb* 
encouragement of tbs art of avtntkui. 

In this raapaot tb« trophy must tonvar be mkiiM 
among the ccMbtlesa cups and prises which will be 
offered In Ineraaaing aambert during the yeara to 
come Cups whldh are won year by year for oertain 
aiieclal events and pass Into the parmnnent owner 
ship of the winner posaeas n value and Intereat wbich, 
however great at the time, must neceiaarlly become 
local and personal aa the yeara go by, but n trophy 
which carries the diatlnctlon of being the Arat to ba 
offered In that early period of doubt and struggle 
which marks the inception of n great and dISIeult art 
such as that of Aight through the air must ever pue- 
aess a value all Ita uwn, which will Inevitably Increbae 
with Ihe lapae of time 

In thia loiiiuurllun, we wlah to draw the ntteullon of 
intrants for the forthcoming long-dlatani-e, iioas-conn 
tr> Alghta, for whlih such gencroua prises have been 
iittenil to the fact that upon tlnlr aendliig a letter 
of iiolincHiliin to till Aero Club of Ainerlia their 
I'ights will iiitivi offldal niognlUon and If the dls- 
tnncf loveriil ahuiild Is* greater than tin seventy to 
at vent) Ave iiillea (olDilal illstanLe now nodi r ronsld 
nation I Anwii bv Mr Curtlaa In tween AllMinj and 
Poiigliket iihli, thill I ■iiili.hinni iinlesa lila rin-ord slinuld 
111 f.uip.iKBCil befori I III I lose of Ihe year will b< Hit 
I liiin 1 of the I up liir tin vt vr leiu There la no 
• iilrnnti fee or • \pi nsi of ,inj kind iiltaihtil lo einli 
Iin Iiiliy the amdmi. ol t htter almllar to tliiil In 
Mr Cniltse wlilih w la piihliaheil In llu Si ii iiin 
Amiiiiiw of rum mil I'm) being Mil Ihir Iv ikmh- 


of fact ilieiii Ih iio stlpiilalltin of Hum tliarniler lild 
down It H (onl>Mi,iiil wins the inp time Hniis he 
l'ecf^!(W''lf' wilt I III I It Ih won In 

‘ .. - UJ; Mble 




enlranti™ _ _ ___ 

teat marked krtMtkrtni4 


TSM UTUMYKHTAl UiriOff VM OOmPUAXIOX ni 
•OLAX ICilABOK 

I F a aetanUAc critic were onllad upon to mantlon 
one of the moat striking and Important features 
of modam astronomical reaearob It la quite likely 
that hy would refer to the spirit of organlied 
and praetMal oodpcratlon which to maniruati-d by ob- 
Borvatorfag and aatninnmera By avolvlng suitable 
plana for Joint efforts to eiutble each Institution to do 
the work for which by equipment and poeltlon It to 
beat eultod, and by assigning through eomiDoa agree¬ 
ment the particular part to be played In any given 
campaign. Increased efficiency to secured, uaeleee dupll 
catltm to prevented and the entire project under proee- 
cutlon can be advtnoed aymmetrloally nod rapidly. 
The photogrephic charting of tba benvena, the obaer 
vatloD of tranelte and total solar eclipaea, thp atudy 
of the variation of latitude, and the iDveatigaUMi of 
the shape and maos of the earth, are a few familiar 
Indtailoea of valuable eottperative effort by aatroa- 
omsrs. 

More recently tbera has been an attempt to asmt 
n almllar harmony of effort and cotIperstloQ la the 
study the aun, and In IMM at the InlttoUvt of ProC. 
Oeorta BL Hale, director of tbs Honnt WUsim Motor 
Ob serva tor y of the Camegte Institution of 
ton. tbera waa formed amoDg tlie vtolUng i 
at the St. Liouii ExpoatUon an Intemattonal Union for 
OoAperatton In Solar Reeewch. In the fOUhwtng year 
this CUon met at Oxfhrd, and in 1807 at tha ohaarvt- 
tory of Msudon In France. This year, on Adguat IMh, 
the membara of the Intenutlonal Cnlen Will aseemble 
at Mount Wllwn, OUlfomto, as ihe tuMata ct Prof. 
Hale and the Solar Uhaervatovy of tha Uhrbasto Inatl- 
tutloa. Tbto meeting should prove knl^ nd mam- 
orable, for It may be doubted wbat^tor there have ever 


■danea of tti tba M to a r vS ^ .r' 

direotten wflt ba bdffiltlM, MraT 

time UMbe dkttoffialahad aatrohom 

win be able to esoalaa ffr thafnaeP_ _ 

tnatltutloD and Ha noAl and povarfol IsatnimaMt by 
laaane of which savsral new chaptofa In onr haowtedga 
of lolar phmiomena have been written and atlll otJtor 
dlscoveiies, eapeetolly In tha Aeld of ateltor ovolnUon. 
seem desUned to follow 

To most of the visiting adenttota who never beiiSa 
have made the pilgrimage from Pasadena up the elopca 
of Mount Wltoon the work of the Solar Obaervatory la 
fsmillar from accounts published In solentlAo period!- 
csla No one la more welcome before Bnropean na- 
tmnumicnl societies than its dlatlngulehed director, 
whii whenever abniad la always called upon to da- 
Ncrlbc lla progress Therefore, It to not surprising 
that when the opportunity was afforded, some Afty 
icprvBcutatlvea of Important aatronomleal observnlor- 
ica and iibjslcal lalioralorlea should decide to cross 
the AllantiL Ocean and the American continent Ui aae 
nnd Ii am at Arat hand of work In which they arc Inti¬ 
mately Interested While It la a souroe of Intanaa 
gintlAcRtinn to Americans that the Mount Wilson Ob- 
Hcrralnry boa baenme so pre-eminent In tha brief apses 
nf Ruuii hIv rears, yet it mnat In- remembered that 
solar Bstniiinmy and aalrophyslca are prosecuted with 
vigor at other liiHiltiitlima and by numerous aslronom 
IIS It Is this clrnimatancc that niakoa of Importance 
I lie rimilng meeting uf iha Internatliinal Union , 

The I nine of solar work may be appreciated when 
It Is staled tlial Ihu diy acaaon at Kodalkanal lu 
'loiilhein India uberi tboie la maintained a large ob- 
h ivniury, rorreaiHindH vvlth the rainy Hoasoii at Mount 
WllHon whin of rnnrae (ho regular dally photograph 
liig of (he mm la out of the qiieation With proper 
ftiiuiigemeniR therefore, lju t# PoaelbiB to obtain a 
lontInuoiiB photographic rccoid of solar phenomena 
from one ataltun or another on. thn earth’s aurfacH 
Mkcvvlm tin visual observatiun of the Buii-apot spectra 
Ih dellDltely apportioned among various ohservors. ati 
I bat each group receives a luirtlon nf thn Hpectrum tor 
thorough aliiilv, the results of the vnrloiii obaervationa 
lielng recorded on a common plan Again, ao Important 
In modern nolar roaenrch bna become the use of apfetro- 
hellograph whereby the aim's surface or limb is pboto- 
arapbed In light of a single wave-length, according 
to certain deAUf^te airaagements, that there Is now 
an Important chain of obaervaforlet from India acroaa 
Knrope and America to the PaelAr ComU where these 
Instruments are In dally use To record the amount 
the sun's radiation received at the earth’s aurtacs, 
bolometers and other heat measuring devices are am 
ployed at various stations and continuous racords are 
kept In mnhy cases It Is quite obvious that local con 
ditlooa may affect tbs obesrvaUona and tbs records. 
Accordingly there must be ■Imultaneoai obeervatloui 
at a number of etatlona extending over as long periods 
of time as poaslble Theae are being seenred with 
ever greater edtolcncy by the members of the Inter¬ 
national Union (or OoOperatlon In Solar Reeesreh. 
Such coiiperatlve action to not Intended to destroy In¬ 
itiative or originality la any observatory or astron¬ 
omer, but rather to encourage It. Tinlay a large 
number ol obeervera are engaged actively In solar 
research, and In no department of astronomy to a 
greater amount of progress being made. This to 
all the more striking oa It was only a few years ago, 
to uae Dr, B B. Barnard’s pletnreaque expreaalon, that 
"th* sun bad almoat been relegated to that Umbo from 
which nothing new can avw come ” 


). The values of tha obtotaBMs 
and the equatorial filuMer which have been daducM 
from the trUngulatloa estobitolwd hy Dm V. B. Uagst 


talncd from BnTopaait luyv^ Prof. BotvOa Aghfla 
Ited a uirsleo haliian whjl^ regtatoK vwtoUosg of 
the force ol gravity qurg ngl^ thas tito saado- 
lum, and wHh equal aoeaney. tha egpqrleMhti toads 
by Dr Htdktt til the ti>4toh CtoiaS MbMIi th* Sto- 
erallty ot touataffig,. L e,, Ik cr eate^ SatoMy' of the 
omat Of thOJeartk beitoath depreasktoa e^ Ow edrffiw. 
Major Ouiuhui hhi dtoewsHI qM belt vM toora 
than fipniial ^ulty. lythg h«a^ tho' ^Jgto- 
toyaa. and g eseeaA henlM beh gshDl ptf .thst 
range. Heekel hu alee eAmi#i< tft 
tog a hortotwtal panlellPS IfMto dhoMHitoH Thql- 
etlona enffiotowtlr to de«M«a qtoeU ySH- 

atloa in kaiCkf h' pmttt edkal to tiMtoir 

ot a tduar day, no torlMUito ftltthh «C 

Ito thoorttfckf atoMtUdd esd Hmtm dardb Wk s 
whole, a rlgUMY oempanilU with that ^ |lte«l. Tito ^ 
to>4M«i*m«ttto'if ieN«lilr,|B'A 
iq a M0th,toto eiAtlt- tUreMtop? ' 

< foitoto to sMhito)^ ty-tie 
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19M M o< tka oaan 
Thabdllteaa- 

iJmSt flllM ^ til* i^Mbui**, fn» wUeh it 
opWlM. ti «attolp*t*d that. aiiiM ttmm- 
j» th* ObnaM *11 apphMuk th* UiuA, 

' liip^«H|i|Wb*e(SEMtuiMuia*totlMa.tpirtte*- 

li*|Kil* titt* o^fo*. 

V ~ INtg inttiyiac U tb* ttaHj growth la afUlaBeT of 
tW meoMBro Mboiorla** which *ro boiag trtod oat 
lor tho UaHod VtatM aavr Tho ’'SolcMm,” bnllt ot 
^ VoH Btror raHi and doaignad tor il knota at th* 
aoitae* aad ^ kaota aabmergad, caUUlahad lapt 
a ahrfBoo neord of IS^i kaota, and a roaord 
, llolaw tiw auihao ol Ul/10 knatB, roar torpodooa, 
dtaohargod wfcea the chip wao at tall apeed In the 
aihmitgad condition, acorad what woe praotlcallp a 
agrloa of hallo^rao. 

It la r<rortad Iqr the Bngineertng hganey ot flonth 
ACHi< Johaanortnrg, that on Important body of Iron 
ati, haa bean foond la Natal, within thirty rnOea of 
tiM railway and within aarenty flTe.nillaa of the coaat. 
tdmaatoBo haa boon located In largo goontltlca at a 
dlataaoe ot only a mile from the ore Bbdy, and coking 
cool boa alao been dlacorared In Natal In t1*w ^ 
‘th* Bet that the Blrer Tegela, which la enltabla tor 
th* darelopment of bydrowlootric power, run* through 
th* Iron on property, It la Ukely that the new And 
will be turned to Immediate oommerclal account 

Th* re m oTal ot the twelywyear^ld, M-atory 011- 
kader Building at Wall and Naaaan Street* In thin 
elty 1* certainly a record In honee-wrecklng. The time 
allowed waa 48 daya at a price of fSO.OOO, with a 
penalty of |800 for erery day exceeding that period. 
Th* work will be don* within the apecllled time. The 
moat dlfflcnlt wwk ha* bMn th* removal of the brick 
backing ot tbe ontalde atone work Th* atoel frame 
waa taken down, place by place, by knocking off the 
head* of the riveu and driving the latter out with 
a drift pin The otecl work will be available for 
other oenatructlon. 

The ayatoaa of trnnamlttlng train order* In thla coun¬ 
try by th* telephone la making rapid otrldea Stetla- 
tic* died by the Intaratate Commerce Commloaion ahow 
that th* tetophaoe la being uaad for thla purpoae co 
ns roada in the TTnlted StatM. on which 16,144 milM 
of road are operated by thla method On ten of the 
roada telephone dlepatcblng cover* eoo^^llea or more, 
and on live roada the dlatence covered exceede 1,000 
milee, thla being th* caee on the Atchison, Topeka 
* Ranta Tt, the Chicago, BurllngUm * Qolnoy, tba 
Oraot Northern, the IlUnola Central, and the Fenib-'^ 
eylvanla BaUrood. 

Tha, Sergea tunnel under Jersey City Heights, 
tbroofta which for forty years all paaoenger tralni on 
tba Brl* Kallroad have been rnn, will be abandoned 
on July lot for ptswnger eervtoe, and will ba given 
over wholly to tbe movement of freight After that 
date paaoenger trains wtu maka nos of a great opan- 
air tonr-track cot, npon which the eentractora have 
boon at work tor tba post threa yeote The cut wbicb 
extend* for 4,400 feet through tbs Heights, la 68 test 
wMa at tba bottcin, and varies from 46 to 86 feet la 
depth. It le Interaected by four tunnels, wtaera tha 
material baa been left In place to carry the tereete 
above, but non* ot the** is of greater length than an 
Ordinary train 

b a xeeeat Are teat of tha ralnforctd conerate Aoov 
of a toll building, the following excellent reenlta were 
hbtalhsd. The Aocr panels measured II feet by lo feet, 
center to eenter of tbe oalumne, and thay wars required 
to stand a teat load Of NO pound* par aquare foot 
with a dsAectlon not above threwquarters ot ah Ineb. 
In the teat, the dsAectlon under thla load waa only 
ODMlghth of an Inch Witb a hot Are beneath tba 
Aopr, there was an Inereaaed detection €t 1% Iwchec. 
‘Wkter trotn a An hoa* waa then dlreoteA against the 
bottom ot th* DOW heated oonorote, when the Aoor 
roaa **ianelg|htha of an Inoh, leaving on* aad ode- 
' boarlor of ah Indh doAeetlOB. Thio taig, U Aoold b* 

^ paBdlAooi, woo mad* ot a Aoof la tha cooiploted 
totiMag, 

l^m*^ Tdak, Now pavaa *ad Hartford Boflnod 
iMkNoetrod fNm tho WoMagteoa* Oompwr A WT 
bWigtolNN dabble koomottro ter th* UgMsMod 
'|ti i |l> nB i r ,Ni^t6tToa» How Ttg^ aad BtgmlDrd; 

No oagadty at thqaa alraadrt* 

, til* Ndtt'HbNS n»*d. -Tb# ap*c i tihi*ti«B* 

tt^la** Ubb^qltN itiMk ogolAlBd * 
tb* tmi* iba^gM^ 


.KUtOTIUeiTV. 

B haa haaa propaaad that N* avrplw water from 
tha eaaa) laoka at Ladepert ba oUUaad to guieiate 
comat-Which may b* nployed la Hgbdng the Brie 
Caaal from the Toaawaadu to Albion Surely tbe sd- 
viBtagea onch a eyatem would offer would well repay 
tb* oeet ot InotollotloB and maintenance. 

Aa eleotcle eshls haa been laid la Oneida Uke 
oonnectlng Tranobman'a Iiland with the mainland 
Tba dlstanea la a Uttle over a mile. The csbie la to 
eeadaet eorreat at 6,600 voKs to the Island, where it 
will be otopped down to llO volto to be used tor 
lighting th* pavlllaat aad amnaament epparatns of 
tha Mort This la tald to be th* Arit long'd lotence, 
lUgh^MiloA ittfaniArlBft cAbla vww Iftld 

Tho Hatted Stetas Saaato has passed tbe bill Intro¬ 
duced by Senotor Depew governing wireless teleg 
rephy It require* that all wlreleea atatlone secure 
licenses-from the Department ot Commerce and f.abor 
Tbe bill alma to prevent interference of mrseegee and 
the sending ot false dtttieaa atgaals and gives the 
army and navy messogea tha priority over commercial 

For aoou yoara wlrolaos telegraph experiments have 
been oonducted by Dr Bndertck H Mlllener tor tba 
Union PselAo Kallrood It In stated that the road la 
■oon to eatabllih a wlreleas telegraph ayetem ot com¬ 
munication with moving train*. Tall tower* are to 
b* orooted at Sydney aad Cheyanne, which will have 
a wlda radius ot communication. Tbe eyetem should 
be Invslnabl* In the caee of the Interrnptlon ot win 
servlo* by storma 

niuteaallao ot tb* rapid Improvement In metal lamp 
Alamenta Is the recent decision ot the Chicago Ball 
way Company to tneiall tantalum lamps on all new 
can and can that have to be rebuilt Baton arriv¬ 
ing at this deelahm, a eerlea of toot* waa conducted, 
extending over a period ot sla montha Lamps wen 
InotalM OD can In regulST senriee and am^nrato rec¬ 
ord* wen kept which demonstrated their eAlolency for 



norl bironiting 
of high potential lines wOnld be greeter than tbe 
chance ot a ahock from asoondary or Zto to 300 volte. 
For this reason, tho reoomasosdMlon regarding olr- 
cnlte of mon thna 160 volte was withdrawn 

Now that the thunder storm aoason Is hen, tho 
Denver City Tramway Company la Instructing its em¬ 
ployes In the safest method of running their cars 
dnrlng a otoim The motormea an ordered to let 
tbe can ooaat ea mndi as poooibla, so that In case of 
being struck by lightning, th* vital sppontus ot the 
car would not be so liable to Inlnry The moiormen 
on alio Inatructsd to note. If penible, tbe position of 
the controller handle when tbe cor Is etnirk by light¬ 
ning. If the oumnt wen off, the Injury would prob¬ 
ably be conSned to the controller box. Otherwise It 
might damoge the motors, or It might bum off tho 
trolloy win ot th* base ot tbe trolley pole. In tbo 
tetter event. It would be neoeaaary to have the cor 
pnobed book to tho baraa 

r*sio ttm* woo tnnshiitted soase doys ago fnm tbe 
BIfM Towor by wlnloH telegiaptay to all wlnlesa 
statlom aad ihlpi Attod with wirelero apparatn* 
within a ndhm ot >,S00 end 8J)00 mtleo. The time 
olgaate on to b* oontinned and will bo eent at mid¬ 
night, and affttaattwomioutesaDd fow mlnntoi after. 
Th* reeolpt of a signal will not enaU* a ship to do- 
toni^o It! poahlon or oven Its longHndo, but will 
oorvo 00 a ^ook *b th* cbronoiDoter. Thla test ot 
wlMtoa* olgnhltag for time ot o** ha* brongbt up tbo 
qnoathm ot tite kind of error. In longttndo, to whteh 
to ^vo of ocettiate navigation n ship te Itebi* 
An error aeeastntetM with th* ttmo nt **a and ai oil 
tUg* oarty at taoat thna ehroMmotora, than should 
ti# aftw a tepa* of IN daya be tb* teaot doubt of a 
Nifk longltDd* th a t te wlthla a tow ■eeondo-bnt 
ifte A—her Udm algnate aea tter ri ovar th* world 


SCIBNCC. 

N a. B * r* * vd laform* m that on Jnn* 6tb 
be obtatated a vary good photograph ot Halley's comet 
Tb* plate obowed tbo tall drifting off Into epace, end 
a new on* forming In a dlfli-rent direction 

Tho eeUaellea of freob-water sponges ot the U B 
National Museum Is now bslng crltloally examined by 
Dr Nelson Annandale, superintendent of the Indian 
Museum In Calcutta, who la an nccepted authority on 
this subject Under tbe title of “Dnarrlptlon of a 
New Bpeclea of Spongllte fnm Chins" then boa Just 
been Issued paper No. 1737 ot tbe Protocdlugs of the 
li 8 Natlcnal Huaeum In this publication Or 
Annandale deacrlbea oi new Bpongilla (Blralotpon- 
gilla) tinfntiM which appean to be allied to Aponpllio 
atpinota Potts from which however It diffen In l»s 
compact stnictun and lack of flesh spicules This 
specimen was found on rocks In tho canal In southem 
Klang 8u, near Bhimihal, China Tbe type Is In the 
collection of the U 8 Nations! Museum 

Pro* Negro of Ihe Uiilvenlty of Boulogne, has 
studied the radioactivity ot dew The precipitation 
waa made on glosa plates exposed In Immediate eon- 
tect with tho soil for several hours, beginning et 
about eight o'clock In tbe evening It U Intereiling 
to note that the water vapor wav dupnsl'ed entirely 
on tbe surface turned toward the ground while the 
opposite surface wee quite free from any trace of 
moisture. From Negro's experiments It would seem 
tliat, as In the case ot snow and rain, the activity of 
dew disappears almost entirely In a very short time, 
which may be placed at not much more than half an 
hour Tho maximum radlo.actlvlty Is detected not 
Immediately after the Inlrodiictlon ot the plates Into 
an electroatatio apparatus, but some minutes ifter- 
words. In which laspect It differs from snow and rain 

In oaa ot the Leopoldsholl workings a blower ot 
Intteoiinable gas baa been Issuing at a depth of 1,800 
feet, since Augntt, 1D04 Tbo gas (ontelns 616 per 
cent of hydrogen, 4 4 per cent of methono and 12 ofv 
other gases Including neon and hellnm The helium 
greatly preponderates over the neon but the two to- 
gather form about 0 17 mr cent of the original gas, 
or nearly 1 per eent of tbe gas after removal of tbe 
hydrogen Tbe flerman chemist E Erdmann has In- 
Tsetlgnted this gas and he caleulates that at leeat 
13 cubiL meters of the above gaaes have escai>ed sines 
tbe blower was tepiied He attrlbulva the existence 
of tbe helium to tho degradstlnn of radium salts 
erlglnslly contained In the waters ot the sea which 
furnished tbe deposits, and he regards the hydrogen 
aa resulting from the radio-active decomposiiinn of 
water, the equivalent oxygen hating disappeared In 
oenvertlng ferrous Into ferric salts In the (arnolllte 

Hr. Anetia Bebart Obrfc, aa aooepled authority on 
crtnolds, bn* recently published two papers In tbe 
Proceedings of the U B National Museum Tbe Brat 
ot these papers. No 1740, Is "On the Origin ot Cer¬ 
tain Types of Crinold Stems" and In which be dli- 
ciisaes tbe probable relationship between the column 
of the crinold and tho central or sur-anal plate of the 
ecblnold, and bow widely different types ot columns 
may be redneed logically lo a primitivo common an¬ 
cestor Among his conclusloni from the evidence he 
presents la that the stems ot the recent end most of 
the fossil rrlnolds may be derived hy sniipoelng them 
lo be tbe homologue of tfle central plate of the crinold 
ecblnold ancestor which baa gradually become thick¬ 
ened and elongated and developed fransverse alternat 
Ing fractures wblrh have metemorilhoaed Into deflnite 
articulations Tho second paper No 1743 bearing the 
title "A New Australian Crinold," Is a de*< riptlon of 
a new specie* which he call* Cootprowi fro focerfoM 
and which waa obtained at Port JarkHun, New South 
Wales, by Hr J Dracebrldgo Wilson In the summer 
of 1887-88 

Th* late Prof Uarrlott, of the IT 8 Weather Bureau, 
was working at the lime of hla recent sudden death 
on a very promising method of long range forecasting, 
based on the obaervatlon of departures from normal 
pressure In widely separated regions of the world 
Telegraphic reports of the pressure *1 European and 
Asiatic stations are received every morning In Wash¬ 
ington, and ware utilised for this purpose The study 
of ‘ coiralatlve meteoralagy"—1 e , tho Interrelations 
of atmoapherla phenomena In parts of th* world far 
remote from on* another—-I* now occupying the aerl- 
oua attention of motaorologlata lo all countrle*. and 
Is one of the two salient features la the recent devel- 
opmant ot their aclene*, tba other being tbe explora¬ 
tion ot the atmoapbere by means of kites and balloons. 
An international commission was recently organised, 
nnder the presldanoy qjf M lidon TelsKrenc de Sort 
ter th* pnrpoa* of maintaining a world-wide tele¬ 
graphic Intorebange of ilieteorologloal observations, so 
that In tba tntnre. If tbe plana ot the commission can 
ba raaUiad, the toroeoator win hsvs at bte dlaporol a 
Mir wmOar aap Nu bro diii th* whole worH. liMte*d 
« • NMit osaNT. 
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MODERN STEEL LOCK BAR PIPE COl^OTti^^Tlil 


BY FRANK C. PERKINS 


In conildarlnc tho use of itMl pipe M ooapnnd 
with cait Iron pipe, It ahould be remembered that the 
enluo of water pipe deiwnds on earrrlns oapaelty, 
■trenstb and durability ae well ae coat The aoeom- 
panylna llluatratluu FlR 1, abowa 48 Inch look bar 
pipe lying In a trench at Philadelphia, Pa,, while the 
detaila of tonalructluii are noted in Fig 1 It la held 
that the coat la about 6 per cent more than riveted 
pipe, but It haa greater atrength and carrying ca¬ 
pacity 

U may be atatod tbat thla capacity dependa on fric¬ 
tion, and riveted pipe preaenta an obetructlon at every 
rivet and every circular and longitudinal aaam. 

It la alao claimed tbat the uniform aectlon of the 
lock bar plpo without any obetructlon of any kind 
from end to end of each length of pipe, materially 
reduccB friction Some onglneora nay the carrying 
caiwclty of lock bar pipe la from 10 to 16 per eent 
greater than riveted pipe or la equal to well-coated, 
well laid Iron pipe 

Teata on 30 Inch plpo at Lockport, N T, In 1909, 
abowed a friction loea leaa than that given by Wat 
Bon’a Tablea for caat-lron pipe It la well known that 
atcel pipe la materially atronger than caatlrcm pipe 
During a cloudburat In 1903, two 48 Inch riveted ateel 
pipe linea carrying 60,000,000 gallona per day for New¬ 
ark, N J, were undermined and loft unaupported for 
four daya for over 36 feet, and In addition to the 
weight of the pipe and the water paaalng through 
them (about 16 tonal, there wore aome thirty up¬ 
rooted treea piled up over the pipe which aupported 
thla immenae weight and preeaure, without damage. 

It la conceded that oaat Iron la brittle and trench 
rroua at beat and though apparently aound one day, 
may prove defective the i)ext, and break without a 
tnoment'a notice 

It la of couree true that the atrength cA any ateel 
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Manganaee ateel U by no meona a new material,^ 
but Ita application boa been alow beeauoe of the diflt 
eultlea which manitqat thamaeWee In giving Ua Bnal 
form 11 aeoma to have been dlacovered by Hadflcld'i 
Steel Foundry (loiiiiiany, Shefflcld, Rngland, aom4 
ililrii or foity yuara ago, when oeeklng a hard and 
lough aubatitute for ateel when uoed for cagtlnga It 
WBB found that the mere Increooe of carbon In the 
ateel did not have the dealred effect Steel having a 
carbon content oa high aa 2 per cent woa unaucceoa- 
fully tried It waa known that when the monganeae 
content of a ateel aomewbat exceeded 176 per cent, 
the alldy would be brittle What won not known and 
what the Hadfleld Company found out woa that If the 
manganeee were Increooed to a point ranging any 
where from 7 per cent to 10 per cent a ateel might 
be produced which la remarkably atrong and tough 
Now thla reverial of a leading propeKy of an alloy 
by merely Increoalng the proportion of one of Ita can 
atltuenta le, aa R A. Hadfleld pointed out, not with 
out precedent In forming alloya of copper end tin, 
the rcanltant alloya aeem to become harder and more 
brittle aa Ihe tin content rlaca from a low point up to 
a conalderablo percentage aay 35 per cent, but when 
more tin la praaent than the aoft and tough owper, 
the alloy becomea eoftar 

It waa early found, however, that manganeee ateel 
woa a very refractory metal to machine. The proper 
Ilea of hardnooa and toughneaa produced a eomblna- 
tlon that woa very aurceaafnl In roalatlng the entting 
edge of tbe tool And thla cbaractcrlatlo la, even to¬ 
day, a bar to tbe application of thla metal We have 
hlgh-epced atocla (.apaMa of enormoua pertorawnoe 
when uaed agnlnat the pure tarben otcela and coot Iron. 
But iganganeae ateela etlll bold out Almoot the <mly 
practicable thing to do la to uae the grinder. Now 
the grinding machine la of late become a atreng oom 
[A'tltur of the ordinary machine tool. But ita develop¬ 
ment baa hardly been carried far enough to WAbla 
It to handle commercially the multiplicity of enttIng 
operatlona naeeoaary to enable manganaoe ateel to 
have a general application to all tbe parpooea for 
which It la highly adapted. Further, it haa been found 
dtflhmit to roll 

But ob great are the Intrlngie capablUtlea of thla 
material for certain noea that, in apite of the dUD- 
ottltlai of glvlBg It the dealred form. It haa been pietty 
rapidly aoflSlrfoS friendo. Conaider, tor exampla, the 
cooe of Iha Boafon Btevated Railway Company Thu 
u or p ora t foR n g aag t aa Ita tranapfotatUa .ayatam oa -a 
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pipe U eqnai to tha Mytaaini o( Oa'lolBtg. BfogI* 
riveted Jolnu have aa eflaMtoy of ahont H peroaatk 
doubto rivwted Jrtnta rtpnt «6 par emt, trfoU rttatid 
ddobUt bntutrap JoiaU ahont H par oaat, and walddd 
lolnU about 90. par oanL Look bar JiitnU have m 
eflUianey tf 100 per eaat and teva graater itreogth. 
than platas theueelvei, ■■ all taaU reanlt In a folinra 
of tbe pUto. without Injary to the Joint A 4t4neh 
diameter 7/10-lnoh plate lock bar pipe woa taotad to 
1,060 pounda preoanra, and tha matal of tha plata tree 
atretched Inchaa with neither Injury to tho lock 
her Joint nor the leoat leakage along tha aame. Fur¬ 
ther preeanre waa ImpoMlble, baeanoa of tha bloilrliig^ 
oat of tha riveted reintondng pode at the Inlet nnd^" 
the gnga. 

It le mnlntalnad that lock bar plpa U from 10 to 10 
per eent atronger than riveted pipe nnd tO per eda^ 
otrmger than welded pipe, and ezperlenea haa dhrwa 
that the natural life of ateel plpa whan properly mode 
nnd laid la folly equal to that of eaiMron plpa. 

Without doubt the life cd all matal U taaa than It 
waa twenty yenra ago, aa nowadayi aUetroIyaU, aal- 
phnrooa acid, ^vanle action and other aganta greatly 
aeoalerato oorroeten. It U therofore moat dlflUnK to 
compare tha life of pipe laid wtthln tha laat twenty 
yeara and pipe laid prior to that time, hecaoee of 
theaa eonatantly Increoalng oorroalve infloancae. 

According to exparlmenu on the reeepUon of mdlo- 
talegraphlo aIgnaU whan tranamlttlng with a ipark 
gap In compreoaad air, aa compared with algnala re¬ 
ceived whan an ordinary apark gap waa noed, there 
appaara to be no advantage In nilng eompreeeed air 
for thla purpoae. While tha dleleotrlo etrength of 
the air li enonnoualy Inereoaed, eo aUo U tha raaUt- 
oaee to the caelllatory ipark. both ^paaring to in 
uraaaa in about the aame ratio. 


NGANE5E 5TEEE 


othera have radii between 100 end 160 feet Boca 
VefUy operation began, tboee in cbergn become Im 
^'Waed with the fact that an enormoua doatruetlon 
of ralla woa taking place on the curvao. ThU haa 
bwn ooertbed largely to tbe abarpneea of the eurvee, 
and to the coi]}blaatlon of gradea and ourvea. It wia 
on tha curve of the Park Street aouth-bonnd track 
where the ordinary rati bod a life of but about 44 
daya. Tbe radlna here U 81 feet At the game local¬ 
ity, an opon-faearth rail went ont of aerTloe in even 
leae time At Adama Bqnara, whate there U a curve 
of 89 fact radlna, a low-carbon Beoaemor, an open 
benrth, and a blgh-carbcHi BeHamar nil were nil tried 
The laat woa the oily one which hod even a modar- 
ate life—lOVft montho. Nickel ateel waa tried on a- 
100-foot curve at HavarhlU Street. Bat Ita Ufa woa 
leaa than that of a hlglMarben Beammar raU at tha 
eame location, tha two parloda being 6 montha 18 
dayi and U montha II daya. Apparently, however, 
better yeanlU were oMataiad from nickel ateel than 
thla Inatanct would Indicata, u Mr. Staward, tha rood- 
mooter, regardo tha nUkriwfoel raUa ag 
weU with ordinary ateaL Tha eompuy triad manga- 
nea^eteel nila aa waU. In ana eoaa, a alckefutaal 
rail waa put in batwaan two minggneaa eteal ratio, 
with the remit that attar the lapM of 104 daya tt 
had to be foken ont tinnii of lU faUnre to equal Ifo 
oomponlonn Tha eenfor of th* head had been worn 
down over ^ inefo white tbe oorreMgmdfoi pogttkm 
on a m e ng a n epeg t ael raU dteefooed a rqdnetwn of jMtt 
3/16 Ineh. Bat barfowa a aora ^trlk^ agampte to 
that irf a nnng a n ege » M n^ at tha Park Street rtd- 
tlott, where the wear wna the mm 1 b « petted, pm 
fonr llmee M teBs. In fodt. g tnenpihigietert rail 
laid on April mk, INk'ehOWed teaa Irotg »e top 
enrfooa amonsttitel foiealy ahont Meh flflte ttte 
.jni^dpoqiiya^ 

An ette artn o tm of Flgi 1 ud'K wttl'^Mrv.k^ 
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CONTAGIOUS DISEASES OF METALS 

THE researches OF PROF. ERNEST COHEN 


It kM btw kMvn fcr MM time, ud pnbeUy eten 
IB katfaiaUr, tt«t mettls era mbleot to dlaraMd oon- 


r, the eentagloae netura of euah die 
dMM. that Is to ar. a ptwse of dMaeed metal bM 
the power of infect^ by a aort of oatalytlo action, 
a ptoM of aoand metal with which it la In contact 
ns PSST 

In 1861 Brdmann, In a eonmunleatlon made to the 
Hoyal Society of Salencsa at Lelpalo, called attention 
to a pscoUar atnictural modlOcatlon of tin which he 
kad ofaaenred In aome old organ pipes. He attributed 
the change to the elbratlons to which the metel had 
baas anbloatad. In 1868 Piitaache of St. Peteraburg 


which such tin had been azpoaed, and Tcrlfled the 
eorreetneas of this theorr nparlmentally Other In 
TesUgatora turned their attention to this aoblact. but 
the true nature of the uiodllkiatlon and the exact con 
dltlona gOTtrnIng Its appearance and development 
won not folly undaratood nntll they were determined 
by Prot Oohan. 

The diaeaae studied by Krdmann and rrltxache la 
daalgnatcd by Prof Cohen as tin pest The mctnl 
rt like 


bUstera, from which amall drops Issue and hang ■ 
pended In very much the same manner that drops 
anleksllTer will adhan to polished copper coins 
the further progreds of the dIsea 
oome larger and the metallle 


ore heating if modified, tin la heated to 
appreciable proportion will remain In the 
The m^ten portion will upon solldtn 
the appearance of ordinary tin, and It 
rooled to a low temperature. It can be transformed 


□ 


« kettle correted by the wraaght metal 


again Into the gray modlflcatlcm Ordinary tin has a 
spaulflc gravity at 7 88. but gray tin Is uonaldsrably 
lighter, having a gravity of only 6 75 
Prof Cohan dlraited hla attention at Brat to deter 
mining the temperature at which ordinary tin Is 


formation might proeaad In either direction 
Prof Cohen employed two Independent methods for 
determining this critical temperature One, an elec 
trlcal method, ronalated In bringing two eeparete 
bodies of gray tin Into a veaael containing a lb pur 
cent solution of chlorontannate of ammonium The 
two bodies of tin are connected with an apparatus 
permitting the experimenter to obeerve and moesiire 
any electromolivo force arising In the cell As long 
aa both bodies are of the same temperature, there Is 
no elwlromotlvn force. But 11 ono of the Hu bodies 
4 b given the temperature of bdlllng water, and the 
other that of told water, the heated body la trana- 
formed Into ordinary white tin, while the cooled body 
romalus gray The nlectromotlvo force maiilfesUHl 
undnr these condltlotui was measured at different tern 
peraturea At about 80 deg C the electromotive force 
was equal to sera, Indicating that the critical tern 
perature Is In the neighborhood of 20 deg. C. Prot 
Cohen also found that the presence of the chlorostan- 


The Interior of the maai la 
affected laat, aa can be shown by 
sawing through the metal whoae 
BUrtaoe has become quite dull 
'When the entire mass has been 
transformed, it ornmblea read¬ 
ily, and conatata partly of a 
granular powder atmllar ta 
aand, and partly at more or laai 
oonalateat flbrana Inmpa of all 
alsM up to that of a t^ When 
a plaoa of tin la cooled artiflnial- 
ly, the modification appears first 
at Isolated ipots, from which It 
spreads la warMIke bUsteiu and 
later forma a colomiiar atruo- 
tuie 

Tin thus modified by the 
action of cold la diaUaetiy gray, 
tba appUeatlou of heat produosa 
a Teoailcable ctaaage. S!ven by 
merely covering It with hot 
water, the dark gray colai* la 



lighter, ^ipraaehlng that of 


L la heated in a oloasd vessel by 
means of a water bath. It not only aaaumea a 
lighter color hut dccraaaca In volume quite per 
ocptlMy. It It la then cooled again below the freeilng 
point of maroary, it again beoomia almost as dark aa 


transformod Into the gray modlflcatlnn, tba resulu 
oblalued by former Inveattgatora differing widely, 
some having found 36 deg (Centigrade) aa the 
critical point, others 109 deg, etc ■‘'rltzacbo'i experl- 
menta Indicating that the tranaformatlon was onantlo- 
tropic or reversible, It was to be expm'lcd that there 
wonid be a defli 


matlon canelderably, 4n both directions 
IHie other method was a volumetric one baaed on 
the fact, itated above, that the two forma of tin have 
different apecIBr gravity The apparatna employed is 
very atmllar to an ordinary thermometer, except that 
tho capillary lube Is open at the top The tower part 
of the bulb is filled with gray tin, the upper part 
and a portion of the capillary tube with e liquid 
Inert relatively to tin, such as petroleum The spiir 
ralua la heated to a temperature (aay 26 deg C ) a few 
degreea above the probable critical point, so that a 
portion of the gray tin Is trana- 
formed Into the white variety 
Then the npparBtiii la kept for 
some lime at a tonatant tem- 
peratnro of aay 21 deg C and tbs 
behavior of the iietroleum col- 
nmu la observed by means of 
the scale After a few minutes 
It will be found to bsve fsllen a 
few mllllDieters thus Imlhatlng 
that 21 dog C Is still above the 
critical temperaturu, for as long 
as tho formslton of whitn tin 
continnes, the mass of tin con¬ 
tracts in volume, owing to the 
greater specl/ln gravity of white 
tin The temperature being then 
kept coDSlanl tor a time say at 
16 deg C, observation will show 
a rise of the petroJeum column, 
thus Indlcsllng that the volume 
of the tin has Increased by the 
formation of tho speclflcally 
lighter gray tin, so that the ertt 
lial point must bo above 15 die 
C By successive operations a 
gradual approach to the critical 
point la oblalnod by working at tomperaturaa alter¬ 
nately above and below said point, and when the 
MmlU bm\e been restricted sufflclrntly, Interpolation Is 
resorted to This method also showed that the crltlcsl 
temperature must be In the neighborhood of 20 deg C, 
and lareBil determination proved It to bo almost ex 
Bctly 18 deg Centigrade (about 65 dog Fabronhell) 
Since all tin utensils emiiloynd by us are made ot 
the whits modification. It follows that they are gen- 
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•nUly In an nnntabln c^jH^ ud ttobla to bo tidfkl- 
ronnod portly Into tho wloty, exoopt on dayo 
-when the tompeimtnra oiceoda 66 deg FabronbolL 

Tho Mcond nwUiod doacrtliod above waa alao ntll- 
Imu to aacertaln at what temperature the tranaforma- 
tton of while tin into gray tin proceed! with the 
areatuut rapidity and tbla wee found to be the eaaa at 
about 48 deg. Centigrade below i«ro (about M deg F 
below aero) 

An Intereating dlicovery waa that the tranafonna- 
Uon la haatened conaldeiably by the preoence at a taw 
partlelei or "gprini'' of gray tin It followa that If 
an “Infucted” piece or object of white tin la left to 
ilaeir at temperatnrea below 66 deg. Fahrenheit, the 
tranafonnatlon will proceed ronatantly and with In- 
creaalng rapidity, for each particle of gray tin, aa 
aoon aa It la formed, bemmee a new germ accelerat¬ 
ing the tranafonnatlon Prut Cohan baa given thin 
phenumvuon the name of tin peat In view of the germ 
like ur Infeitloiui autloii of the gray tin particlea, and 
alao In view of the fact that the tin no attacked In 
practically ruined, eluce tho reatoratlon of tin by 
melting la attended with great looaea owing to the 
Htmng oxidation which taken place during the heating, 
oil ai-count of the finely divided condition of the 
gray tin 

Tie formation of bllotara during the oonveralon of 
the tin Into the gray variety In a natural conaeQuenee 
of the Increoae of volume, nlnce gray tin le about 16 
per cent lighter than white tin 

Tin article! which have been ezpoaed to low tem¬ 
peratures for a long time, nay neveial eenturlea, 
would naturally be expected to exhibit a maximum of 
deterioration This la Indeed the case, aa haa been 
proved by the condition of antique tin vases, medals, 
and other objrcla dug up In our tlm^ In muaeuma. 
too, the deterioration df tin artlclea has been ob¬ 
served frequently, but the cause waa not understood 
and no remedy waa known In the light of Prof 
Cohen'a dlacoveries, tho remedy la aimpl 
only to see to It that the artlclea are never exposed 
to a temperature below 18 deg Clentlgiade (66 deg 
Fahrenheit) Inveitigatlon haa ahown that 
casM where exoeaalve and apparently unaccountabl 
deterioration of tin arllclee had been reported, 
artlolea had been exposed to low tempenturea during 
tha winter 

WWIHOIIT JSCTAL DINIiAaK 

StrangH phenomena were obaerved by 
linger at the tinned aolder oeama of an alr-comp 
made of tinned sheet Iron The eoldei 
away In spota, aa It were, and had aaeumed a crynUk 
line etructure, the tin covering of the aheet Iron had 
become granular and dull on Ita entire ourfOee. It 
waa unlikely tha^he result wu due to tin pest, since 
Uw oompressor had seldom. It ever, been exposed 
tempenturea below IS deg CVndgraile 
linger neccrtalocd tlmt plecee of (hla 
would Infect eound tin, and that this v 
Independent of tho temperature thus indicating 
that the form of tin peet prevlouely recogniaed 
not tho rauie of tbla newly observed tranatormatl' 
The tin became crystallised In minute wart Ilka 
bodies and the dull portion would ipread gradually, 
but the rate of growth decreased with the Increasing 
dirtanee from the renter of Infection K. von Haaa- 
Unger thought that the phenomenon was duo to crya- 
talllMtlon, and continued bla experlmenti, showing 
that the modified tin had a lower meltlug point than 
the original metal, about 206 deg Centigrade Instead 
of 212 deg He aleo found that tin foil Infectod on 
one aide would become modified on both sldee Other 
experlmsnta made by him, however, seemed to Indi¬ 
cate that tho cryatalllsatlon theory was erroneous, and 
be published the result ol hla ohaervatlonn with an 
arknowledaraent that he waa unable to account for 
them An untimely death having preventad von Haas- 
Unger from concluding hie Inveallgatlons, hit teacher. 
Prof Outdo Qoldechmledt, of Prague, drew Prof 
Cohen's attention to the unexplained phenomena and 
Buggeated that he continue the reeearch 

Prof Cohen repeated von Uassllnger'a eiparlmeata 
and verified them In many ways He oacertalned that 
the small lead contents of tha ttn would In no way 
be held reeponsiblo for the reeult He first believed 
that the phenomena might be explained by the fionnar 
lion of the rhombic modification of tin which la ua 
aUbla at temperatures below 161 deg C, havliig a tan- 
dency to resume tha normal tetragonal form It this 
bypotheoia had bean correct, the phenomena sbonld 
have been absent at temperatures of 161 deg. C. and 
abova ExpertmenU, however, showed that the trana- 
tormathm Into tho new dull powdery form of tin took 
plaea at 184 deg. C even more rapidly than at lower 
tempantnreo. This hypotbeaU therefore bad to ha 

Prof Oohen then turned to another explanation, 
b«M on two well-known forta First, that a matal 
Uga bent sabjaetad to a tensile or to a eon- 
ll r ii X w BtraiB (anoh aetal being deaignated aa 
mfur by Prat Oohaa) hu as alsotniytte 
MllUM frtma* blghar than tha mbs mW It tt 


baa not boas tnWaetad to tnerhan l Bal fbroidrfbMML. 
that loverai lootala. tin atsong othara, hM4 Mia briip« 
erty of raeryatalUsatloa, that la. ot osjilWtlsg a 
growth of tholr lndlv(diMl crystal gralao. bom par¬ 
ticularly at high temparatorea. 

It la well known that two apectmena of **WTeigM 
meUI" ara seldom ataaototely Idantloal In aa alaatto- 
lytlc oenaa, and ‘brought mala]" la In aa ahaiahla 
condition, having a tendency to return to the oendl- 
thm of “nnwrooght meul" This tanduioy, oll^t at 
ordinary temparntuTas, oi^ht thaoretioally to bo 
atreagtbensd by an Increase of tempsrntura. wlthta 
certain Ilmlu, and It Is alao to ba expaotad In¬ 
oculation with the form moat atabla under the par¬ 
ticular conditlona of the case, would hasten tha 
tranafonnatlon These theoretical dedueUotis have 
been fully confinned by experimenta. 

Prof Cohen cleaned some plitei of tinned aheet Iron 
with hydrochloric acid and poiaBlum chlonte, Tbla 
produces. In a. short time, the weU-lmown matalHo 
moird effect The surface le then washed cnretnlly 
and rubbed with a fine hsadkercblef The plate an 
prepared Is preewid Id a vise against a highly pollabad 
plate of tinned sheet Iron, and upon heating to 184 
deg. C the poUahod Plata baoomaa intsotad and ao- 
qulrea tha property of Infecting others It howavar 
both platM are highly poUtbed, no medllleatlon wlU 
occur Another orperlmunt conalatsd In applylsg to 
a moird plate auoh as mentloued above, some powdered 
Infected tin foil and on top of this, a poliahad plats 
of tinned aheet Iron Heating to 100 dog. C eauaad tba 
polished plate to be affected Immadlataiy, while thO 
moirO plate remained unaltered even after 14 honia. 

It fulluwa that "wrought tin” (rolled tin, tinned 
abeskiron tin toll) must he mnsldored an unstable 
product In procoaa of recrystalllaatlim The form 
which Is stable at ordinary tem^idratujjj Is the gray 
l^but the trasafonsatloa Ig agMwaly slow at aneb 
iSQwatarsa. IlfMhla esrtais Matfta, an IneMoaa ot 
teBparatur* tncrcaaqa tha of transfhimatlon 

Ooati^ (tBoonlatlop) alao 


^ tho 

^rtkmlar oasdUpiC' StmMsr Wi^nSf tomotoD 
ware observed o^htawa door bandlea, and Pbfd. Oohen 
also thinko thnh’^Vhought raetai diaoaae" aoeons^ (or 
the peculiar doHrtbratlon of the rtOed load (oof o^ a 
eulfurio 'add (toCttry The temperntura ot from 40 dOB 
C to 60 deg 0.« to which the roof bod bean axposad. 
waa very faVcaillfla to the recryataWasUoa proowa. 


The opentaf article of the currant gumawiiT, No 
ITti^^MaflbN a aaw-duat comproBlng madhbio.—Re¬ 
cent W Shi pB anU of Amerlenn tocomoUveo nra dis¬ 
cussed—^r Leon A Hacketfs excellent nrtlcle on 
tha Prooesaea In ('oUon Spinning la condaded.—ProL 
J A. Swing reviews the work ot hoii Kelvin In 
telegraphy and navlgatloa—In an exoellant artlole 
entitled ‘Oil Weld Phenomena." Mr X. BoOhy Thomp¬ 
son glvea a brief review of Uio mode of occurrence of 
petroleum and the maana adopted for its saaicta and 
racovary—Mr R T Hewlett writes on aoured m|lk 
from tha Matchnlkoir atandpoint—Plant aaaatbetlcs la 
explained by 8 Leonard Basttn 

It la reported In the Slectrtdan that tha Ohlcnffo 
Elevatad Railway Commission la considering five 
pfama to solve the problem of "through reutee" for 
elevnted trains In that city Thirty-eight pUas ways 
•abmittad to the CommMon, and fits of tbaao wore 
iolectod fgr more oareful Btndy. Mr. B. J. Anoid, 
who la obalnnan of the OamataMon. faola that 
progresi hao been made In narrowJng dawn th6 work. 
It la pointed out that emch of tho fbnr atoeaM 
way conpaaias la operating under a aspanta Dt«l- 
noncs grurtad by tba eity, and that the inlM«tt^ 
of the olavatod llnaa la eauaed by thO iolaH fdb oit tba 
"down-town" Unkw lo^ Tho ars. ttaahb 

fnl wbolhar they oaa tftwd to hanl pdasHtiaia isr ^ 

graatar dMaaoo than ahotS 4^ BUsiJp ^ aBb% bM 
thara M twaiwntly a Mia dh tta 


Tba asMlMa^tMM Ww rii aH at a ra bi atMa 
raphy iamwtm An 

a laefaiiiaad to atiaEla4aft-tfjai•afhataara taMMMkF',, 
with a.Tlaw of ailfnaalagio OoatMMM eptMan^ -V 
the orsiahwd aaateim aa kaaaDto raabrlatha 
tlMi» ThaoBatanBMratbstafhRogportaidtritMr^ 
ba Stvan tham to axpraaa tholr vUnw ta OaagMfrt W . 
fora any of tha yanding bWa ba anaetad Intfr law ' 

I have beta ratalnad as omusal far tbla moMBtat. 

I( youf valnabla paptr wlR publlah this tatcar, I tM 
that arary wlrslaaa aathualBat throaghoat Mm Wm ^ 
Butat wlU aaad Us aama to ma at ay ofU^ Hftba ' 
Building. WaahlsgtoB, a 0. 

Otm HaaM Munr. 


"XMkARIVtATB." 

Ts tha Bdtter of tho gcuairaine AmaMAw: 

Ratetlva to your anggaatlon, raaardlaa tho-aMS 
weed propeaad by Mr- MTood, nuBMly, "taoehanltalalaif 
tt aaoma to ao rather eomidicatod, and I wogld aav 
geot that tha more lunnoly term, maefalnliid «r «a- 
eblaod. would bo far aoro lyproprtato ta tha akUi- ' 
catlaa whieh hs aaBsatai B. W UoaarM. 

Watarbnry. Conn, 

[The term maehaalpiUaU dosa net raftf to the 
"maoUnlag" bat to tha machanlral handling, 1 a, 
moving, plncing, oantorlng, ate., ot a plooo of weik. 
—Em] 

amiB THE imARABoi «r ituif M noTvm 

To tho Editor ot the Banamm Ammsy 

A Blmplo Bothod of giving tha appoaranoa ot roUat 
to pletniao oaa bo asm by tha axparlaseat that if a 
ahest of glnas with mlnnta eyllndrlcat ffuttof on a 
aide held agalnat a ^tograph, with thO serios ot 
flutaa vorttoal, ba viewed throngh, the dlaperstng 
light gives the picture a atarsographlo eOsot of 
soUdlty. 

Tha uUllty ot a mlnulaly flutad dlapatslni ptetura 
cover glaM ooraan tbaraliDre con ba shewn, which la 
enuasd by tha ssraldrolo diaparalon by tha cyllndrl^ 
flutaa of tha light that la reflected by the pbotograph. 
Tha datennlnlng facton are Uje mlnutaneaa ol tua 
Hating sad tha position and tha thlnn^ ot the vlew- 

Tho dlaseraloB of the light by thb retracUon (hrongh 
thaaa adjdalng dotsa of this atoraoacople aeram pn- 
khpUi to each eye a dUbrant appropriate view of the 
Plc^era, which produoas tba tmpyeashm of solidity ud 
dopTh. A. F Wooo OHBtowCTR 

London, England 


OrtsMiae AaMriesB Fitoas Mr ■■veMorB. 

The BciKNTirio Ambbioak offan (100 la thraa prlaaa. 
to be awarded to the lovonter who itvao the best 
Booount of bow be coneolved hla Invention, how he 
developed It In actual practice, ud how he anccseded 
In aelHng It This sum of $100 to bo dlotribnted u 
foUown (60 to the heat aeoout, (86 to the ssoond 
best Boeout. (16 to the third beat account 
There la ao llmltaUen u to subject matter of tba 
iDvuUoa. in other words, the Invention may be a 
houaahold ntanoll, a gams, a pleoa of otoMrknl oppox 
atna, u Improvement In railway oonatruotion, a motot- 
inigtcol procoso, etc The fOUowlng cmditlou, bow- 
rrer, must be obaerved 
1 The tovmtiou must be potutod. 

1. The Inventor must have actnally Md Ua potut, 
and the invention mast have been oommereURy tn- 
trodneed. 

S Tbo aeoout ot tho Inventor^ amsiia muot net bo 
longer (hu 8M wordo. ^ 

4 The coo^tloa, letter, or artlale muot he type¬ 
written on one atdo ot tho paper only 
8 The Invmtor maot alga Ua otbRlng with a Jpau- 
donym, ud tnolose It la a aaUad Mvplopa, npou. Which 
tbe psandonym la wrlttaa. A Saoead ssalod apy^ 
must bs provldad, beartag on thu utaldo tba pibajk 

do^ niMer whUM tha oEartnh to enhBatad.Al4 (0^ 
tnlUag tha real aaaa oad addM at tha oMMaptWh , 

« Conteetuta mat 4d^ tbalr. oApti^adlhtj^. 


I. Tho Odltor s|..(hh|| 





,. tWttH ' 

4mM«d attfr fttt br i_ „ _ 

<j(4^Mluia wttfc vikloh tar a ovtarr 
mtf* tev« boM aoMnrttBt Mopwd- 
I pblBt«4 oak tkot tho gaMtoot tatgir lor 
M or loeklav: aad that moat oC the oaaoi of 
ct Jat7 tatanaa” ha*a ootM ahoot thrangb 
o^filaak aartridgw la tor phftoia oad a< gtant 

Oo totaniu boalUaa the gorm r«^wlla^ 
irhloh U tntrodnood. la Idkprtg- 

Ifitla I fiwH^iWf f Wf ilicht in 

tiH lUa, hiada, aad toot. I aotod that tho 
- pirlod of Maano (whUo tho toxiao goao- 
0 baoUloi an dlMonlnatlag ia tho hloo4/ 
the dnadtnl ■rmptoua dorolop) b tram 
to a tortalght, that prophrlaotle laieaUona 
ooraih. If glroa louudlatolr aftor tba 
will alpMot eartalalr word ofl thla dlaooae, 
^Iptih hoton Iti latrodoatloa waa total la oion than 
IkHlVtlu ok the aaaaa; that praetloallr all health de- 
piaaiiaati an bow opea on IndapeadaBoe Day, pra- 
panltto provlda thla aaUtoiln, whan naked for It hr 
tat ap h ena; that la the araat of aay wound, Immodlata 
WthJarole aurgary la Imperatlra, and that It any 
aaw^round be aumlned under tha mleroaeapa tor 
tta g il nt loB. the latter^ ahaanoa attar aarerat axaml 
hatWii Aonid greatly allay tear dt the dlaeoae da- 

On lug aeraral yaara peat hamano dtloana oaxlouo 
l|a ilpeTont theoo daatha aad aufferlngn aaMmg our 
^dalji^ people, have nMven to latereet publlo opinion 
|a 'tti BubiUtatlOB of oalebratloaa of tba great na- 
ttonol^ holiday evary whit aa patrlotlo. while at the 
aaait jtlme moeh aater and Baer, and at leaat oa aoa- 
^Bdm to pleoaure and patrlotlam aa thoae that ban 
hHh p it o obtalaad, and year by year the luoceea of 
tt’endeaTore haa bean progreaelve. 


^ L year IndependeuM Day tell on Sunday—the 
reaacm, no draht, why the number of tetnaaa 
law arhleh had theretofore been ateadlly deoreaaing, 
ioMlNed In 1109 thoae of the preceding year Tha 
aotoing holldiv talla on Monday, no that the featlTl 
ttaa an Ukoly aaala to be opread over three daya. 
Then aeania moraover to hare bee^ niased authority 
regarding the uae of flreworka, especially In Ullnola, 
Maaaaobuaetts, New Jeney, New Tork, and Pennaytn- 
Biai this nlaintlon ragnrdtng eepeclsUy the vwe'p* 
blank onrtrldgee reanlted In on Inorenae or tetpQaa 
ea a e a. Neverthaleae, Inat year there wsi gratifying 
erldanoa of an Ineraaaed pnblie sentiment In Ikror of 


o eUta, 1 
b bu aire 


■trlotin oidlnanee, with the nanlt that no oaaunltleo 
were reported from Waablngton, only four slight In 
Juries tor Clareland, and lean than half the nannl num¬ 
ber of noddenta—with no dentha—for Cblaago, al- 
thouA this latter elty hod II deotha In 1909 and l« 
In 1907. ProhlblUTe ordlnonoea hare baen more et 
teotlTe than reotrletlTe ordinnnoee, the latter In turn 
an muoh better than the do-nothing policy 
Am I hnn Intimated, year by year eflorta hare been 
pragnaalrely making to anbaUtute aenalble 
manta and anthualaama tor the esploelre 
that hare reeulted In 794 tetonoa deatha among our 
obtldron In aoren yean. Bprlngfleld, Ubm-, while 
■bating not n Jot-dndeed, nther enhanolng—a aplrlt 
of gaaulne patrlotlam, haa prodded pandee, floata 
npreamting hlatorlo Ineldanta, pUatea; and. Sneat of 
all, aa nanad Aonu drilled by aktiled l ead en In the 
mate alnglBg of national aln and popular aonga. How 
warthjr of ainqlatloa by other eompiahltlaal How 
gratifying to an but the ^‘bnalnaaa Intanata” Inrolradl 


AdaM, bMlik aartrldgn alaia'tatUhhatl TM 

HiSig*9^iii**”; ^ ^ ^ ***** 


r olght o O n - -aly thd rjo- 


olaapag e( pnbUaWtau a* ap tha propa-" 

la begun by the Amartonn Madloal Aaaoelatioii: 


Journal haa aubmitted 
Igmglaaa the nauka ot n rota by Congnai to aaori 
dee each year one unknown boy aa n national Fourth 
oC-JUly oOarlng—tha nawapaper extraa anuounclng the 
editorial denun- 
of pur Inw-makere, the pubUe agitation and 
tuptama Indlgndlpn, p^lona to Congreaa and the 
Pnaldant, tha tumult that would Inarltnbly attend the 
anentlon of oueh aa aot of madnuaa. Yet we bare 
■uptnaly been allowing, year after year, with the abso- 
Inta eartalnty ot the result before na, the alaughter 
of hundred! and the mutilation of thouianda ot our 
chlldnn. with the natural canaepuanee In aulterlng, 
torture of mind, and deeolattoc in many houaebolda 
Our people are indeed welt on the way to grasping 
the loglo of thece preeentmenta. Everywhere Individ 
uale. olrlo eocletiee, end kindred organlutlona are at 
work, meaanrea are on for the termallon ot a na 
tlimal committee to promote a “aafe and aano Fourth", 
municipal authoriUea are acting understandlngly, to 
legislation bitherto enacted, more haa been or will be 
added thla year The action of the Medical Society 
of the Btala of Ponnayirania la eipeclally noteworthy 
by reaeon of Ita eomprehehatve character Ita Com 
mittee on Independence Day FatallUoe recommenda 
iBgal oontrol ot the importation, manufacture, and 
iule ot exploalvea ueed mily for purpcees of celebra 
tloni municipal control ot the nee of firearms and 
ot fliwworka during the Fourth-of July w-aeon. munlcl 
pal participation In auhutltutlon methods, the organl 
aaUcm of eocletiee for both oontrol and subotltutlon 
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- ja od tha iwtoialtlaB hardtf pa99» 

ff. JkOp fboa of OmA uMilliT^ 
IHikdlapHM-bKadharB to tha oUhtdar 
bitani Mnllil woMd ha ^ iMc'oat 
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taking the height, he attained an 
In 7 mlButea. It took him a half hour to reach tho 
; height. He deecendod In circles the same aa 
1 he ascandad, and when within a hundred feet ot 
tba ground, he Aut off the motor and gilded to earth 
Tha Mlowlng day Brookins continued bla oxhlbltlou 
ttlAts and gave another demonatration of hie skill as 
an artator by flying for nenriy an hour In a stiff wind 
After delng many fancy maneuTers ha made a glide 
and landA almoit at the starting point. One ot the 
ether WHAt maoUnea had trouble WIUi lU motor and 
wag unahla to aahe more than n Alt circuit of tA 
ooorao. Thoro wna very Uttia flying Ala day on ao- 
eomt ot tba wtad. 

Tha third day pf Ae meet Brookins again attempted 
to asake an attitodo record, but only aueeeeded In reoA- 
Ing a height of a Uttle over 1,7M feat After Ao nsual 
psrfDrmanM of the Are Wright Hplnnee, Orville 
TTHght nindo n flight A wUA A perfumed nomer- 
ons aad daring erolutlmia over Ae trees In Ae 
snrroundlng flalda. Hla tnaAina flaw very steadily 
and made aharp tnma. At did not aAw Ae apead 
.tfept Hamilton aAibItod A bA Ourtlaa Wplano A 

V tAvA day et tA moat arlalor BroekAa wall 

oMId OrrllA WHgbt A Aa Aaoy maaaurara 
lA^AdUdhaflAtAsharTtafuAmade. Baosat- 


A a nmr wprU’a reoord fOr t 
tnma la 9 tA and • 14 aeoa 
elroA A rtescribed was leas Aa 
TA beat previous record ot Ale character Is said to 
Ava bean made by me of tA Wrlghte recently at 
Dayton Brookins again attempted to break his alA 
tAe record, but onA aueeeeded A reacblng S *00 feet 
after a 46-mlnute aaeeuL He required only 10 mlnutM 
to descend from Aio hel^t Two and three aero- 
planea were frequently flying togeAer during the after¬ 
noon, and at ono time tA motor A aviator Hoxsey’a 
Wright machine suddenly stopped when ha was st a 
height of 900 test. He glided down A a straight lino 
and landed A a field quite a distance away 
On the fifth day, Brookins again attempted, and AA 
time aneceaafully, to break bis altitude record After 
■oaring A wide circles tor 40 minutes, he reached a 
height of 4,C03 feat. TA maebAo wna At a speck A 
Ae sky and on account irf Ae ham aad the latenew of 
tA Aur, It was sometimes momenUrllr lost to view 
After appm-ently Arerlng for several minutes, he be¬ 
gan a alow deeoent in wide clrolea Brookins circled 
five milM to tba asst of the motor speedway and 
gradually oloaed A upon IL Ho had dlfllculty A seeing 
Ae track because of Ae gatherAg darkneas The 
motor stopped when he was only Alt way down and 
A waa Aliged to niaA a long glide Ke finally luded 
A a farmer’s yard a couple of miles from bis starUng 
AAL TA flight bad Issted an hour and a half, and 
it was by all odds Ae best attempt at high flying tAt 
Ae yet been made 

The iDdlanaAlis aviation meet did not draw the 
crowds anticipated Thla was doabtleae due to tA 
fact tAt only one make of aeroplane was used la 
order to Ave a good sporting event, various types of 
maobAss must compete At tA meeting In Montreal, 
from Ae SBA Inst to July 4A, Acre will A two 
A Adltion to the five Wright 
and tA biplane of J A D McCurdy TAre 
•“s eome otAr machines entered at tha last 
Count JacquM de Lesseps, who recently 
the English CAnnel. will pilot one of Ae 
monoplanes This machine haa a KO-Arse power 
(of and will A able to outdistance tA Wright bl 
which have only 30-Arse imwcr engines Tn all 
lllty, Acre will A eome AterestAg races at 


Scisimrii. AetraicAit has always made a prac- 
of exposing Ae auares and devices of the patent 
“Trter, as well as the fraudulant iwtcat attorney 
ugh the subject Is by no meandAew to lA read 
of Ae SilEVTiric Amkiiilav, n ts mm at which all 
mtoru eAuld A Aorougbly Aformed The Editor 
I SciSKTirir AMzaiCAS wooM Ilka to iwosive from 
rs of this joornal, lettere A which they narratn 
personal experiences with dioboneot promoters 
ttorneys Such letters will A published A due 
j^nc, and should not only A of Interest A them 
*“* " It should oerve ss a warning, Aereby pro- 

Ing others aanlnet such snares 

TA staff of tA Bureau of American EHAology of 
Ae SmlAeonlan Astltutlon has recently been A 
4 reased by Ae addition ot two ethnologists who Ave 
come to Aelr work wlA the prestige ot high unlver 
blty distinction The Brat of these. Dr Truman 
MIcbelson, studied comparative philology at Harvard, 
''^^d then continued bla atudlos abroad at An unlver 
lltles A Alpalc and Bonn He then taught compara¬ 
tive phlAlogy at Ae Unlveralty of Hlssnuri In Col¬ 
umbia, and more recently haa been a itudent uAer 
Sosa at Columbia Unlveralty In Nnw York city He 
baa published various papers In his spcclslty, and 
has In press a revision of Jones ■ ‘Oramroar ot tA 
Fox Language" Dr MIcbelson will undertake lo de- 
lermAe Ae linguistic Aterrelatlonehip of the greater 
groups of the AlgonquAn Anguages For this pur 
pose he will visit during the summer the Dlackfeet 
reservation and Ae NortAm Cheyenne reservation 
In MonUna, Aen Ae Wlndrlver A Wyoming, and 
Menomoni reservation A WIseonsA, and Ae Micmoo 
reoorvatlons A Quebec ond New Brunswick Tha 
OtAr ot Aess new oppoAtees Is Mr Paul RadA, who 
has proosiuted advanced studies A anthropology at 
Ae universities A Berlin and Munich, and during 
As lest four years haa been a stndent under Boss 
and Farrond at CoAmbA Unlveralty A New York rlty, 
from which Astltutlon A A soon to receive bis 
doetocste. Hr Radln has taught at the College 01 the 
City Of Nnw Tork, bat bos decided to relAquIsh teaeii 
log A order to follow ethnological atadles m a life 
work, and to him the Bureau has assigned speclnl 
Investigations among Ae WAnebago Indians uf 
Nebraaka. Mr RadA A tA antAr nf numerous pa 
pars Whlsh Ave appeared A tA ZeltaeAlft ffir Bth- 
DOloiA, tA Journal of American Folklore, and Ae 
PrpraMUacfi s( tA Boyol Aathr^loflcal Institnte of 
Oreot B 






'NuMau” Incidentally. It may be mentioned that 
the Japaneae have adopted the lame arranfoment In 
the first dreadnougbti built for their navy 
Obvioualy, the prinripal dlaadvantage of the ayatem 
1« that the ahlp, althouah ahe mounts twelve heavy 
euna, can bring only eight of them to bear upon either 
broadalde, at least four guns being maaked by the 
Buperstructure or by the other turrets while bIm la 
fighting a broadside engagement with the enemy In 


Bhottld the weather guns be disabled. It would 
be possible for tbe fleet to make a oomplete turn of 
UO degrees, and bring four big guna, with their gun 
crews entirely fresh, Into tbe fight 
To ttaeae arguments It wlUrbe answered that by 
moving one of the four amidahto turretn forward and 
placing It at a anfflolent bal0t to fire above the 
foiemest turret, and removing another of tbe tnrraU 
aft and giving it a similar relation to tbe i 


feet, draft, 26^ fMt; dtsplacemant IMOO Unt; 
normal ooal supply, KO tons. The "Nassau'' Is driven 
by triple engines, anfi on her trials eonalderably sk> 
oeedad her eontiaot speed of 1* hnots and may be set 
Of 

twelve itdnab. twelve fi-lneb, -and slit - ' - 
guns, liw te'»reiap«Ml, ^ i 

anngp Ok tbi «ett aa* Ita MrM^< 

twtltve teebag 


and parllrnlarly the bewildering eharacter of the 
rlalma of an American patent were recently made the 
iiibject of a decision of the House of Lords. The ease, 
which five members of the Houm were called upim to 
dmlde. wee that of Ldnotype and Maohlnery Limited 
va Hopkins We presume that tbe epeclfteaUia, whkh 
mUled forth tbe condemnation of tbe Lorita, waa i]m< 
ply tbs Amertcan epeclflcation filed In Dngland with- 
oot any dhange. 'The tallowing Is an ektiael from 
the deeleloii, (he nnanlmoui Judgment of the five 
members of the House of lords 
The nppellant (t e. the petenteee) has filed a 


It contains no lem than lUty alnbne; tbare la mfinUe 
redundancy and repetlUon nnd Oonetaiit 
tlluatraUone which are not very easy <o f 
getber It Is a document which geede the 
longed and penetrating study in ordw that aivm 
, who wlahes o work out pnUeme of Iggeotlw (Ms 
olaas of industry, may know whsrs thsy atand and 
bow tW nrny be (rso from the dalgsr ik (n^rtjigteg 
forawr patanta. 

'*ne point whether this patent in geod'eM doeh 
not arlee in this cane, but 1 thlik>‘ls tg 

stnu ewUebly ^ thoge whe,mMil#ebn)cg'i4taftf-. 

mnet tihe the rUk imvlitg (hi 
declared veld for aipblgulty, 1 hdv|'*hgd,peeadln Id 
eheervethatthewMgiendegey^fttaeyellte^ 


e eo'na uii «f(«rl|iMtia 

lM»4Bhttig nnt'aefIgkgiNi M ^ 
sir tgfidvreietien Why-he l^'t lrh i m Wlw r. dltd 
they bS'foiM^lwWy.fll ^ 

abuH df the and wm fli 

ihouM reqatte^hy thr4»phlegMSI« ‘<iriegll^1«jl 
patent igv*i«b'( \ ; ■ , c ' ^ 
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hiteih*S'KoUnd-Trip Aeroplane Right from New York to Philadelphia 

A REMARKABLE CROSS-COUNTRY FLIGHT 


dBn«tttr QlmB H. CurtlM'i illilit fraa Mayor Gaynor of Now York to OoTsmor fltnart of 

Nb« Terk. BTlator OlMirlM K> HamUtoii PennaylTaiita, exacuted the fllfht on ocbedula tlmn 

darbif and Utrilllng fll|ht fiom Naw Daring a conildaraUa part of tbs trip ha raced a ipe- 

^ipMa. TlilB Moiad flight won planned elal train whiob at amaa found diflioulty In keeping 

York Tlinaa and the Phlladolphla PoUlp np with him. 

I^llflilti akd arlator Hamtirne, carrying a latter from The itait waa made from Ooremor'a Iiland at 7 3< 


A M ori Monday, June 13th The actual atari louk 
place only after Uamllton hod broken a propccller In 
attempting to atart the Drat time, due to tJicj blnUe 
Hirlhlng a itick that lay upon the ground Ai amn as 
ha bad aubatltuted a new propeller—the very une used 
(Coatinaed on pope fJ7.) 





















SeMMiae AmwIliM 


New Filtered Water Supply for' the ^ 

HOW THE ALLEGHENY RIVER WATER IS PURIFIED AND DEUVERED OJY 


There hu reeently bi^ complrlud for the city of 
Grehter Pittaburg an ainbltloui iKheme of ture erater 
■apply which roproieDta the very latent devalopmenU 
la work of tbie ibaraeter The ifte tor the nitration 
plant la on tbi north bank of the Allegheny River 
about aeven mill a above tbi point where it Joina the 
Mononsabela to form lb uhlo The new plant la lo- 
oatrd r abort dletanre at v and on thi oppoalte aide 
of the river to the Brilliant 1 limping Station which 
formerly tMk water fr ra the rlvir direct The plant 
extends at ng the river front for S700 feet and lov 
ora aom 220 aorta 

At th uiatream r iner tf the alte low lift pumpa 
lotated In what la knt wu an the Hose Point Pumping 
Btatlon ralae the raw water to a i ntral receiving 
or H lloitiilatl n I aetu of 21)000 000 gallona capacity 
On each aide < t thia ret Iving baaln la a larger aadl 
mmtatlon laain an I the three have a loubinad capai 
llj (f 1TOOOOOOO gallona I lom the central i celving 
boain water flowa to the real of the plant hy gravity 


gallona per M boara when pnm^ng ngalnai n total 
head of 41 feat of whlt± not more tfeu U teat la 
■ootton lift Tba IpipeUera o< tha pumpa are U <aat 
a inchaa in diameter Tba ancUon noaalea gm aaeh tl 
Inohea and tha diaoharga noaale ta M tnahaa Is dlhm 
eter The external eonatruAlon of pampa la 

clearly abown In the accompanying lllaatrathB 
The loo-inch condolt before mentioned ■■ aonvagr 
tng the raw water extenda under tha pnmp pit and 
forma a auction pit for the pumpa wh«oh diaoharga 
through branch eonneetlima to a M-lnoh rlalng mtln 
that extenda 1 OSS feet to the central gatedioiiaa The 
riaing main la built of half Inch livotad ateel plataa 
■urroundad by cmerete Tha flow of water through 
the rlalng main la meaanred by a OOdnCh Vanturt 
meter with a 60 Inch throat—the largaat metM- of thIa 
type ever hullt At the diaoharga mmI of thia main 
la a central gate chamber BO feet by 6tH feet which 
eontrola the flow of water to and from the aedlmen 
Ution buln Above thia cbamba' la hnllt tha admin 


rool^ tim iatait M Mfiiqr 0* m ro««i tM 
IttdMa in aipMUMl^ *4 U| 

tar to ealta tkaw flrgWn uta 

kniMt of (hla type that hav* wtar HR 

ITrom tha fUland^wntar lu a wvo ir the wiW 
rlad by two TtlnOh naal plp« hanahth 
the BrUltant Pmnplng BMItW OnpUtally JH 
log atatlon had a flatly aapnolty at aVu>i|||t 
gblkma tha plant oo n p l iU n g of two tflOdHi 
HoUy anglnaa and two UOOOjttO. gad ftwjj 
gallon AUMlhalmMh vnrtlcat ii nw igiiapflUilt 
liW anglnca At tha tlma of th* btinflfl||r 
filtration plant two ad di tion*! 16^,OOOm^i 
AlltoChalmm pfonpln* *1*4^ •RN 

gionnd* of thd iltnttloa il uiuiM I 

aurea have haan dovniepad tnto a vait IXtatap 
Tha Utan and flHratloa itaaTM^n VI44. afl S 



I th< fanr huge wntrlfnaal pampa eatdi of whKh oaa Bft 18,000 000 gaHoaa p«r day agafamt a htad at M fcot Tho 
■ad the on* dIarUrge noagla M lachaa In diameter The impoUon are 11 leot B lachea la die 


two tme/Ott ntaelae are M li 


flowing fleet to the aedlmentatlon baaln and thenc to 
the alow aand flltera from wblih It la conveyid to a 
covered Altered watei icaeivoli on the beew of the 
river ICrom the reservoir the water paaaea through 
Iwi steel ondulta laid under the rl>ei to the high 
Wivlie Brilliant I imiIng Button which llfta the 
watoi to th storage leeervoln that supily the distrl 
hutlon system of the city 

I he Intake has bein built back of a revetment whirh 
has bien constructed along the river bank In fnmt 
of Ihi Roaa atatlon and It ronilsts of a concrete 
chamber tu which the river water la admitted hy aix 
titn tour foot conduits arranged In two horlaoDtal 
rows of sight eath From the Intake the water paaaea 
through a 124 Inch (ondult for a dlitance of 320 fact 
to the pumping station 

The Roes Point BtatUn neaaurrs 111 by 100 feet In 
puw The Rteam generating cqnlpment oonalata of 
eight OSO-horae power horlsontal Sterling water tube 
bellei* arranged In hauerlea of two each Bxtondlng 
Mow the tfoot of the building Is a pump pit M foot 
wMa and 10 raat deep In this are plaoed fowr Allta 
OhMnton Imrtaontal ahnft alngla^tagB dooMewnetlon 
tantrtfnid pampa, dkbh direct ooiin*eted to an AHIP 
CfcMhmN FartloM ernaa compound cmumwie g Oorta 

•ngtne i*eh MUW h*e n rated capacity of 26 000 WO 


nnUB VATU nm.T vob tbi oitt or nTmvu 

lafratlon building from which the otUre operation of 
the plant la controlled and directed 
There are three aedlmentatlon baatna the two larger 
cnee covering about twelve aerea and the amallaat 
about three aerea Water la carried to a depth of 
■bout Ufteen feet and the total capacity ta 120 OOO OOO 
gaUena or ahoat one daya aupply Tl|p 62 flHen 
have aaUi a aurtace of ana acre and a capacity of 
2 000 000 iMIona per 14 honra Bach Altar bed ntaaa 
urea 122 by 263 fH and it ta oompWUly roofed over 
Ihe floor ta of oonorete and the grtanad-anb root la 
anpportad by 170 eolamaa aneh 22 i"«»uis mpaiw 
■paead 16 feft cotter to canter Tha under ftratnnB* 
or eoltactlag ayitam ooaMsta ef a eentrM mMn eollae 
tor aatandlng down tha oentrM bay, with MerM «ol 
taetora of vitrified titao la each aid* Day laid in op« 
Jolate. The colleaton are covond with one toot of 
gravel varying from ana fourth ia^ to Qvaa 
In alnk, above wUeh ta a layer of aaPd foot fbat thi«]t 
An tntareatlng fwtnra ta tha naw ayMam tar aetaplng 
tba liada and olfantig and ra^Mtaa W* MM Tha 
work ta dona by autefataary taMwfl at By hand, and 
thagyatom la the moat wHMa In )MPdBcmiiy 


a natarM-noodad alopa at tha Mfk ta the plant ha 
been left nc i hlw » A tha Stallvmr pC flKarad vtata 
waa bagiiB emty fk IflOflt tjm fnU tha ong 

nai Utart w*a taneltad In iMA, taA with tha oongtrw 
tlon ta tha iMt tatt IBtarn, tha tata M fWmta 
Pittatanv will 1M anppllad talta pMuMaUM 

trlMllrDtaM ' »*' 




I In tha ■MtaMaa, and lhaaa 


main opndMt whleK Md* to 











I th» U«ald lute > 
■oUd wMU mMi At tk« rnoam of tbo ooUdlfloo 
ttOB tke eoU (ate taMutUMOiulr teooBM tiot 
tte proportr of Mid oomphor to ntpidlr nelt Into 
« Uonld oompoiud wbenovor graond or otaokon wtUi 
•oUd cliloml hydnto U mod In Ute othor tMt tube 
The two dMoileola nnot be flnelr powdered end Ute 
eoBpbor la iprtBkM wUh o few drope of tloohoi be 
fore beliic ground The two white powden look nllke 
•ad are au parpcaed in the tube two parts In volume 
of oomphor being taken (or one of chloral hydrate 
The ahaklng rapidly mlzea and llqnellea them 
Largo tnhea or bottlea of any tblekneoa can be used 
whA the aiperlmant ta made in a halt The fusion 
of aalol la then prodnoed in a water bath 


■ noM luenio uan nim 


Uany people hare wished I _ 

with Oeissler tabes but owing to their high ci . _ 

not been able to do so 

By the following simple and inexpensive method 
anyone who poasaasoa a one Inch or larger Induction 
eoU eaa make a vary good sutaUtuto (or a OetMler 
tube from any of the sUodard electric light bulbs 
Burned out lamps or lampa In whkh the lllBmonta are 
broken give the bast rasultd and tan be had for next 
to nothing The effect Is much belter If the lllamsnt 
la broken Into fine pleeas. aa It then dms not Interfere 
wtto the discharge In the bnlb Metal filaments ran 
eoallr be broken by strlklag the lamp with the hand 
I lamps the aiament is k 


fa the parformaDoe desorlbed hare la the evident no»i 
tnaarvsMttaa at ths saafflelan and the poastbBlty of 
teMohfag tbe trIQk okiaely In full Ught Tte 
teed ox* two parfsoUy transparent glaaa tmft tuba 
Hvbty apeetator eaa see that they contain nothing bu^ 
fbo two anbatenees nbout to ebango plaea OaaatVmr 
ip a Hold, tranapateat, cotorlesi llqnM wUeh 
teont ono-hnif of the tube The other tube 
aothlog but a white, opofua powder Both 
glten to aome skeptical spaetatom wUh I 
Aat they be hapd; waQ apart. antf%be bf 
and that the experimenter abonld remambai 
tea ngiiid or ooUd la kept In the right or 

Ite dkeptmi peraon Is than ordered to 

tobee with hie thumte and to shake tham 

Ing compiled wHh this request he will And that 

have apparently ohyged plaeee, 

mined a white opsqte ao"-* 

m transparent liquid a 

wbloh contained n watory liquid la now 

white opaque perfectly eoUd substance 
Bonw cnrloas and but little known proporttos at 

organic snbataaoeo are uaad tor this pertannai 

of thorn Is tbo property of aalel to remain In 

tnaten atata with sute a tenacity (In opsn 

p res en ce of nnlUtered air) and for such a time 

no other anbetaace equals It In that rospoc 

partaapa the metal gallium Btlel la used In 

fbr aoBH kinds of Intestinal tronbloa and Is ao 

avtry druggists Bams ten gramaMi of It are 

Into a olaan and dry teat tube care being tek 



MB eMfalbfa real 


5*3 

direct or altemaUng onrrent The Interruptions ob- 
fallisd with thU typo of Interrupter are very high, 
being In tbe neighborhood of 1 ooo per second 
The eleotnlyte and elwtrodoa ar^ (outalned In n 
wet buttery Jar A wood plug ehould be turned to 
at tlgbtly In tbo top of tbo Jar and boiled thoroughly 
In pamllln to protcot It from the add fumes A glsss 
tube « Inches long with nn Internal dinraetcr of % 
Inch should be procured and a hole slightly larger 
than the external diameter of the tnbe bored through 
the center of tbo wood cover The tube U bi Id In pool 
tion by s heavy braes spring pressing against It For 
tbe anode a % Inch round brass rod should be strsight- 



A luinB lunnoLTTio nnuupiu 

onod ao u to slide very easily through the glass tube 
One end of the rod should be squared off and the other 
and tbroaded and a tai ped brass ball fitted to tt T la 
weight bv hiatiteilfm feeds the rod Into ibi solution 
as II Ih uaed One side of tbe ball should bo tsi ped 
and fitted with a binding imaf for lonncctlng pnr 
poace Thi catbnda ronalata of a load strip ( by 1 by 
Hi Inih suspended In tbo solution from a mat bine 
•crew thi Ihnaded end of which terminates In a bind 
ing post (or lonnectlons To assemble Fill the Jar 
a third full with a 10 pei cent solntlon of eulpburlc 
or nitric acid piste the wood covir on fiimlr Iuwm 
the glass tube through the hole till li Is % ti (b from 
tbe bottom of tbe Jar and tighten the aprtng against 
It Then put Ihi rod through Ifee mlmm tnOe ttll It Is 
lesUug on the bottim of the Jar In use when I ho 
etecult through tbe apparatus vs .swm 4 swMonquit 
fug bubbles farm and break on the anode thus ml i 
rupttng the current If tbe taeere u pae r ia uaud on 
elterneling current tbe mode will wear down qiilikly 
('oDDorUons nslng alternating current are Identically 
the tamo aa direct but without legard to polarity 
u alternating lurrent constantly reverses poles If 
Intended for (ontlnuous work tbi clectrolyti should 
be tooled by runulng wster thmugfa a tolled glass 
tube In tbe bottom of the Jar This Interrupter sill 
siiifsasfully I Iterate colls from tbo small sires up to 

the 10Inch alas and la espeilally desirable In sire 

lees tolegraphin trsnsmlHlon as It aids materially In 

the production of a penetrating high frequency wave 


sznoB rat Tmme iuktuo viine 



..It.fatefadHiAqiNMrgnrflate tAam- 

It II bsqM • fr^s anv IW 
^ WpB Wr ffiitfafai If fafat Ml 
nUh II 4kn Mitfia fa <M fa 



AUowlng Just tbe right amount of air i > leak In Is 

a rather dlfllcoH proceas but it can be done moat 

simply as follows 

Instead of making a wax cone as In Tig I make s 

bell ihapod piece as bn Fig III With a si srp file 

nick tbo bnlb where tbe and of tbe wire will tome 

The purpooe of tbis nkk Is to help the spark puncture 
tbe gtesi It ibenld net be made deep enough to allow 
any air to enter tbe bulb Next etlok the wax bell on 
the bulb n that ths end of tbe wire riste In the 
Bick OoBUect to tbe roll M betore and turn on the 
current The spark will Jump threugb the glaaa and 
whntevar air la la the bell will leak Into the bulb By 
varying the alsa at the bell dtffereit colored glows may 
bs obtained The wnx bell In Big lit show a about 
tbo slaa tor tbs bast rssolte with lAeandle imwcr lamps 
OUhrant lamps give different rsaulte so that the exact 
sill of the ben cannot bo determined and sirlationa 
■re more or Ism a matter of Inck Almost every bulb 
made as above wlU abuw beanttfnl color effects eatb 
diOsieot Orem the oiUm aad the reoniu are well 
worth the trouble 



Utr to ifiM fa rim of the troaMsoomo vtteator oo 
■toHi Mki tt fa to bo ofwrated OB M to BN vriu 


In tooting clectrlo wiring (or open clrcnlts grounds 

or short olrcults It le otUn necessary to skin tho In 

sulatlon from the wires under test in s number of 

places lo BS to innmct (hem to a magneto or other 

tMtlng device Tbo accomimnylng Illustration shows 



Tiiinra insLi roi ibiulatis wiu 

a device which does away with Ibis met sally for It 
contains a sharp noodle point which can be sally 
pushed through the Insulation until It mak s a good 
flectrlcal contact with tbe wire within iht d vice 
Is made out of a hard wood handle bored through vut 
Its whole length to the diameter of flexible lamp «id 
The small end Is then counttrbored to a Isrgir dl«m 
eter and a plug Is made that will drive tighlly Into 
the oounterbors The next step Is to procure a large 
■teed sowing needle which is driven through the plug 
ag ■howB fa tbe skoteh Tho eye end of the needle 
li Mdorod to a Isngtli of lamp eord which ta 


passed 
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throuKb tbfl hudla m iihown 


POL&UKOn ATTAOKHIII MB KlCBOMOFBf. 

IllUMlrkted herewith In a lilt of apiiaratui by moana 
of wbich polarlMd light may bo tiB«J with any micro 
acope without changing the Inetrument llielf The 
poUrlEor conelata of one dow n t x B Inch glua nnga 
tlvoa which have been thoroughly cleaned and durted, 
and are contained In the original box, which haa Ita 
top and bottom rut out. leaving Just enough card 
around tho edges to hold the platin In position 
The analyier ^•oulprlBes a piece of blackened cork 
with a wcdgp-ahaiied Blot i lit In one aide and a bit 
of black mirror firmly pi-eiwcd Into position in the 
Blot al the jHilarlxIng angle This rests on the eye¬ 
piece of the ni'iroaropi and may be tiirnod at any 
angle In the horixontal plane Ibe black mirror la 
made of plate glaaa or cover glana, coaled on the back 
with a mixture of lampblack and ahellac vamlata or. 
If more convenient, lampuiack and glue The draw 
Ing Mhrisii tho srranRoment of tho apiiaratiiB with the 
Ml old’ irosaed A small scale may he attachnd to 
tho toll of Ihu analyser, ao lhat the angle through 
which It Is turned may be noted 
This scliemc may alao be applied to a simple, or 
diHHertIng, microscope For simplicity and 
combined with a high degree of efficiency, 





l>ottr Off the etaar Uqnid, add Baatter vuat tH tfBIOTi 
aUr well, allow it to aattlo, dBoaot: and walk a 
time. Thla will fTM tho prodpUata at ImpiitUlaa 
formed. Dlaolve H pouad oyanlda at potaialaB Is, 
H gallon of dIaUllad water Wbes oomplatolr dia- 
aolvsd, add a small quantity at a Uma to tha ohlo- 
rlda of allTor Stir thla well, and continno to add 
iba cyanldo aotnUoii until tha ehlortda d allTor haa 
only luat been dlaaolved. Allow a llttlo tisw to 
elapee between oaeh addttiim. Whan all tho t^lerMa 
of Btlver la dlaaolved make np the qaantlty to 
gallons with distilled water ThU wUl be tha right 
quantity to fill the wooden tank, with ona ooaoa of 
■liver to the gallon Let thla aoInUon atasd tor 
twenty four houri, ao that all dirt will aattle, and than 
pour tha clean aolutlon Into tho tank. Tho aolntlon 
la now ready for use. 

Two aheou of flna silver about 6 inchea aquare must 
be used for the anodea, auipended by either oopper 
or silver wire hooka upon tha copper rod (shown In 
the Illustration) attaobed to tha wire from the osrhon 
of the battery, while from tha bent oopner rod the 
articles to he plated must bo anaponded, thla rod be¬ 
ing attached to the tinea of the battery The articles 
to be plated muat be cleaned by boiling them In a 
Strang solution of common waahlng soda for twenty 
minutes, rtnaing In watsr, and leourlng them indi 
vidually with a atlff nail bruah dipped In pumice 
powder or brlok dust Articles of Qerman silver, 
brass, or copper, after eoouring and being attached 
to the slinging wirs, must he dipped into a aolutlon 
of one ounoa of nitrate of morenry In a gallon of 
water Thla will give a chemically oimn aurface and 
cause the silver to adhere firmly when the depoelt 
takes place ta ^ silver bath. Thna*^ 



■old to toe Uq^'^,bti«rMph«ff top WfriMi, 
asd altotr too aoUta of tla toiqtoHa to qiMUhha- 
itk pesaywitoht htof kito'^dlli^nd ttm tog Affit' 
fidd. Raawv* tho pqr^ peg; tofotr gwiy ^ 
tmita, saa tha tomatotos Ufniit ter tta ffpid 
tog, and the plaea of gbqat oaa ha n 
■aoda. Asr artleto attar bstog wgll elto 
ooatod with sold to this bath. gMag a vary ritotf^ji 
Stale boor la too beat Uqitld to Mf wtto a 
hrnah to brighteiuiig tha dapoalt pMvtooa td biiwill||j 
tog. Tho braaa wlro bmah used should bo dMr 'tbe 
gold than for allvw Tho artielaa after rtoatog neiU 
be dried to hot boiwood aawduit 
■toe Ftarinp—Artlcloa ean readily tm ooatod, 
line by ualng toe foilowtog aoluUoaa (Wafta'i pr^ 
eea) IH galkma water, 1 pound oyaalde at peto^ 
alum, 10*cmnoeB of 0.8SD ammonia. Place thla to oog 
of the tgaltia Fill two large porous pets with a Plata 
cyanide aolntlon, oonalattog of 4 ounota of potaaalam 
cyanide to 1 quart water. Plaea a itrlp of ahaat nop- 
per the width of the porous pot to aaoh, and opnaaot 
the copper with the battery aa for loldr natog twig 
large clean lino plates to tha ammonia oyanlda solA- 
tion until about g onnoea of atoo have hsM dtatolvad. 
Remove the porona oelU and throw the goat^ita awi!|; 


■iDBoamn abbabobp ap mlabiuor. 


think this apparatus can be excelled The pleasure 
to be derived from Ita use la Infinite 


Thoee who wish to undertake the eUctro-depoalllon 
of uTMm a email scale whether ns a business 

nr fur pleasure will find tbul ihf sppsralUB and uten- 
kllu Ju/ni ilmirllhri will mc<>t the ordinary requlre- 
munts 

The photograph roproduced herewith shows the 
wooden depositing tank and battery of an outfit In 
actual uae The battery cells are nuule exactly aa 
explained on page 446 of the SciKATitir AHKaicsv of 
May lath 1810 

The depoeltlng tank la made In the eame way, w Ith 
till' exception that the Jotota are put together with, a 
very thick India rubhor cement of the kind need for 
reiialrlng Urea The woodwork at the Jolnta la first 
coaled with the cement, both at the groovee and the 
ends, and Is allnwsd to stand for an hour or two, 
when It Is coated again and put together either with 
ualla drlieii In diagonally nr with aorewa The ex 
ress of rnbiwr muat be wiped off In the courae of 
about twenty four hnura the Inside of the tank must 
be coated with a burning hot solution of paraffin Un 
leas the paraffin la very hot, It will not penetrate the 
porua of the wood aufflcicntly to make It Impervious 
to any of the ihemlcal solutions that the tank may 
contain I'he wood used In making a depositing tank 
miml Ih. well soasoned If ixMsIble use old hoards one 
Inch thick so that when plsned the board Is not leas 
than BL>vcn4>lghiha of an Inch thick, and at all timsa 
place I lesta acroaa the bottom, so that It will stand 
clear of the floor or work bench The rubber cement 
iiicd for the Joints will not be affected by any of 
the deiHwltlng aolutlona The tank Illustrated maas- 
urea Inches wide, II</i Inchea long, and 11 Inchea 
deeii Five such tanka ni these should be made, to 
contain the following cold working aolutlona, for alt 
ter, nlekel, hraas coiiiter and aloe Gold and alkallns 
coppering sniullons must lie worked hot. ss will pres¬ 
ently lie dcwiibed 

AHiht P/of lap - Utssolvii JI4 ounces silver in a 
glass flaak by adding S ounces nitric acid and 1 ounoa 
distilled water Heat thi flask slightly and place it 
where the red nllraua tomes will pass off Into a flue, 
or out of doora. When tho silver haa heeomn dia- 
■olVed, add a quart of dlattlled water, stir the mti- 
ture well, then >dd gradoally about 6 flntd onnoea 
pure hydroehlOrlo arid, atlrring the mixture well with 
a gla« rod. Place the ffaak to a dark plaoe while. 

e of aUver) ^ aatUtog. 




color of 
croptNif Floi 
being ul^ \ 
capper ta'^t iddUlne eoppering hnto,1iS|lWi «•» he 
used slthg^iHM wr hot. It need hot, an enameled Iron 
boiler wtlJljl ^PW the pnrpoae, but the beat muat not 
exceed lU d og reeg Fahrenheit for a hath of the for 
niiila glren Dtewilve % pound sulphate of copper In 
14 gallon hot water Aleo % pound carbonate of pot 
aeb to 1 quart of water, and about 10 ounoee cyanide 
of potaarium In 1 quart water Add the carbonate 
of potaah aoluUon to the anlphate of copper tHIr the 
mixture well Add enough strong liquid ammonia 
to dlieolve the precipitate Then add gradually the 
cyanide eoluUon until the blue color diaappeara. 
Make up to S gallona with distilled water, and after 
allowing too aedtmant to auhatde, pour off the clear 
liquid Into tho deporitlag tank. Have two anodea afx 
toohee aquare ualng the leceod anode according to 
tha number of articlea to he plated The two battery 
cells above referred to will perform all the work of 
depostUoD that thla artlria daacribaa. The cleaning 
of small Iron or ateel articlea ahould be done Just m 
described above for silvering. When the artielaa are 
coppered they muat be ■cratcb-bniabed before reoelv 
Ing a deporit of ulokal, rilver, or gold; then scoured 
with fine pumice and water. They will toon taka a 
One dapoalt of these matala. 

Gold Ftetlap —Electixyglldtng to a amall way la 
beat done by maktog the gold selstloo aa IoIIoWb 
D lasolvn to 1 quart of hot dtaUllad watar 1 ouMa of 
cyanide of potaaalum. Take a amall poroua Hot and 
fill It about two4hirda full FUm U to toe tonar vua- 
sal of aa oatmaal kettle, and pevF to toja tMae) toa 
Waaea of enald* wlnttoe. Pom' a (iiiatt at hot 
watM toio the outer vaaail, aM tataff ta t4k> toa hh^ 
toff potat. Tklip B IMP at OMt 4B b plMa 


oomiTB oimn* fob hboibofiatiio. 

Add 6 ouneaa carbonate of potaah, atlr until dlaaolved, 
kt toe liquid stand until the dirty matter baaauhalded, 
and then siphon uff the clear liquid, which la now 
ready for uae, the articlea as tor aUvar, using 

.;|^aot stoc tor tbs anode A very One deposit cut be 
fiyi^toed by toll aolutlon The artlclee ibould be re¬ 
eved occasionally to aee Uuu the dupuait la going 
itlataotorlly It not, scour them alightly with 
imlce and water, rinse, and return to the hnth. 
~ an the depoelt la complete, the artiolee may he 
dead In coldr or acrateh bruabad. 

'Brass Plating —Rlectro-brai^piff nan be done by the 
llowing solution, beartaV^^ttlnd that metala at 
ame kind only ■pg|r'‘l)e attompted. Wrought 
cast Inm. of glBel must be plated separately 
the'tollowld'g solntlcn 4 onaeea cyanide of 
9. dUarired to halt a gallon of warm watar, 
pounds carbonate of potaah dhNOlved In Vi gri- 
water, IVi ounoea acetate at oopper dlaaolved to 
1 quart watar, B ounoee snlphata of atoo dlaaolved to 
Vi gallon hot water L«t all toe eolutlone he cold be- 
ton mixing Add to the acetate of oi^par eolation 
Vi pint strong water ammonia. 0B80 Just before 
final mixing, atlr tola well and add to It toa ilno aolu 
tkm. together with another Vi Ptot strong ammonia. 
Stir tola mixture well, then add tbs potato aolutlon. 
and tarily the cyanide aolnUon. Allow thla to atand 
af(er making the quantity up to four gallona. At the 
end at about II hours poor tha riear liquid Into tha 
depositing tank, for use. Cloaa tog artielaa oa tor 
silver plating, uae the battwy coupled to muhlplo. 
and a large braaa anoda, amutgad ao aa to regntato 
the quantity of surfaco ta the liquid. Tha asBot oOlar 
ean ha oMataed hy rhtatol and towattac toa aaode. 
After a quartar ‘of an hour the firtlelaa muat ha Fw 
moved, rinsed, aeratrii'hrltahod, and Mnaed ia tha 
hath for tha final deporit* In anrf to toa otqe- 
tra depositing (4 mria^i. amNriatlF J^tta grid and 
hraaaliig, toa dotar rita ha varied by taovtaff ^ arto 
cle to and fro ta toq aotatton ■*--*“ ■*■■ — 
yat U also a|l«c^ by ^ . , 

much whiter wbik toif iuttris ta ffi 
Pewter, lead, or line amrita m 
i«rad pravtona ta dllvnrtai dr lAldtato aa waU aa 
wrought Iron aii4 itoel. Bpqatal aotuttou muat ha 
mode for plattag toaoa nHlriaa uptat a tarn anria 

























































































































































































































































































































































iM.i'rT ir».od ** PWJadulplila. bot 

>P<IH> W>t>r wi.nia Over the route followed by Ilemtltoii It 

wm SJS The aTermge aiieed. there- 
i-eeirr eior -H.n»i «idrM« of ^ <>>• clrcllnn do- 

ISSriy.Bi.'r*”'*" «»• duqted, wee 17 87 mlleo en hour, or eew , 

^iHsiryj(f.nie», w---...y, __ ualnf the full time In other word*, Ham- 

„ton had .tarted f»a an 

iSTISjn^iSSaESia! *■'“'* wo trareled 

. Phlladelphta In conatdarabir 

'<*■ than one conld aooonptlih thia 
Journey by boat to Jaraar Citv and nil 















































































































































































































































WKvErSr«»iiitbr.ft»b- 

Tkt.rtMtor iom net mmp 
l;kai«u«Ur tnqlbatMl m 
N| t ot tiM tafWkUM, «nd tiM aTlktor 
k»a ««nM that ■ome mlH- 

ttg plataB r(s«i ft w« iV ^ of the 
ftgrtftM Utewtd oil to ftoopa bj ft* 
and tool tba ipark pliigL Th«re 
ma no fttanuptlon ft tha iparUng our 
rant auppllod br tho btahftnaloii Boooh 
mafnoto. At anr rate, Hanllton'e fllatata 
thbwed the poaalblUtjr of carrying mall 
and imporUuit dtapatohM, and It la Inter 
oating to note that RepreaenUtlve Shop 
herd of Testa hat Introduced a bill Into 
Congreaa calling for tbo tnyeatlgatlon of 
the Pott Olllce Ueparlment Into the aero 
piano for the purpoae of carrying mnll 
Alto a few dtye after Haiullton’a 
flight, the Freneb war aiichoi 111) a com | 
manded M Bldriot to cany a inettagcj 
from the camp of Cbaloni to l*arla, nhich ' 
be did promptl} In hit mnnoplani wllh 
out any mlibap During the prcBcnt 
week Manillton la to experiment for I hi i 
gorernment at \aabvlllo, Teiiii uiioii the' 
dropplug of explutl 'eg from bit niarblnr 
Tbcte ezpeiluienta will be carried on (liir | 
Ing the maneuvera . 

The nighta of fuillaa anil Hamilton 
bale gpiirrcd many budding avlatoia to j 
attempt In tbo near future aouie of the 
(roaa country fllghla tor iirlzea, amt new | 
pritea are being offered alniuat dally fur | 
aueb featt We Ulah to rmultiil gueli avi 
aton thnt they aland o rbaine of win 
nlng the fbitsTiKe AMrniiAV 'Iroiihv If 
thet send In their (.litiv to UB or to thi ' 
Aero Club of Amirlia twenty tiiur houra 
In advance The aviator malting the liuig 
Mt crosa-ciiuntry flight thia year will win 
the trophy for 1910 


There are three qualittea of ornery uacd 
In thla country—Naxoa or Greek, Turk 
lah, and American 

The Naxoa brand la Imported from tb 
lalaed of Naxoa tOreclan Arcbipulagoi 
Oreeot, the mine* being controlled by the 
Grecian government Naxoa amery con 
Ulna a large pereentago of alumina 
(about 06 per cent) T)ili emery haa a 
moat excellent fracture, the gralna being 
tery bard and very ataorp, and tbereforo 
aapooially admptad for uoa ft grinding 
wbeela. Tbeoa rharootertatlca prevent 
Ita uae, to any extent, for pollabing piir- 
pgtea. la It neither "breaka down" nor 
gronulatct under prooaura of the work, 
oa do the othei' qualltlea (Turklah end 
American) An Ideal emery for poUah j 
Ing muot preaent now cutting polnta con 
•tontty ne Naxoa gralna are bo hard 
and aharp that It doea not properly gran 
ulate, therefore It la not a dealreble pol- 
lehlng medium, except for certain epeolal 
olaoaea of work. Naxoa emery, owing to 
Ite large poreentoge of alumina, followa 
corundum In the oeale of hardnen 

Good Turklah amery conUlna any 
where from 15 per cent to 16 per 
cent oxide of Iron (the larger the per 
eentnge of oxide of Iron, the aorter la 
the emery) and It U naad tharefore ex 
elnalvety ■■ e pollaher on "hard work." 
Torklah emery hoa a good fracture, and 
la Just tough enough to make It Ideal tor 
poUahtng purp o eee. 

Amerieu emery oontelne about 46 per 
cent oxide of Iron, end la tlMi;pfore the 
ootteat pmery produced, yet la- enceaea- 
ftlly and largely uaed tor certain claaMa 
o( "K)ft work." 

Uoet of the Naxoa and Turklah amery 
brought to thla country cornea ft pleoea 
mngtag from the alaa of a marble np to 
IS ar 80 pounte ft Weight Formerly It 
tn* hnoght over aa hellggt ft ihipa, but 
ft heediiM iuob an Important oommodlty 
oonoMTcftllr, that dutlng the laat qnar 
etBtarr It haa bami tranaported aeroaa 
, tHa inter ha riiftotaranrtD. TwUabtaa- 
,Arr ip brought to the aftporta of Aala 
iMhor ft the mtae primlUva taftlon 
;drllleh’haa eifttted ftp meny yaara—eb 
Ttim are aq tneto- 
Jbsftftlwr W Ptihfid A YkaftwftfthM 


jMiasAJS!rj!i!sr»bias^ 

I. V aainiao oo,, re nwiM««t puiet aeevetv. 

OONhULTINa INQINIIR. 

e wpr t qAWtpw 
m llegnio AwBliaTPirSia.» 1. 

RUBBER. 1 

rMgft.iHi>giti4Ci>..MMWim«mA»,gw.itT. r 

SOUTHERN SrAMPINO 4 MFS. 00. 



FOR a ai-e: 

Several valualtle potenti. Inquire Choi SchenlL J 
1861 Clove Ate , Concord, Stgien Iilaml, N Y | 

M^hTne Work Wanted - 


tttfvre WrMtaiN IO)LO^rarMiltr«r,NeirY«ffe. 

MBliiiCHiirK 
Exnerimentai& Model Work 

(Nr e.iiviM/riaWffl, OuiUn eBiie.Blir«UaBMjrv 

- ---I 

Magical Apparatus. 






from the lurfece only, end no attempt la 
made to follow the emery "leeda' when 
they dip bnlow the eurteco Thue their 
mining methode are thoroughly charec 
terletlc of the InhablUntn of the entire 
Turklah empire—crude and antiquated 
Rmery Imported from Aala Minor le 
branded according to the neaiiurt from 
which It le ahlpped, the i)eei>nrtn being 
Smyrna. Kulluk and Syra, the rmlway 
points are Knyujack. Aldan, and Azlxb k 
I TTie different brende of course vary ac 
I cording to the purity of tho emery—the 
lergei tbo amount of oxide of alnmine, 
' the liettor the quality 


Calakgne of 
1 Sdentirw anl 
t Tedimcal Books 


i liiaii' bill me cniK or tm nnifry Im nigh 
In ()\lili of Iron uml tbiufoii tbifl 
rf A j I'hi ri Ih nino n einitll il< \iiiNlt In the 'tlnti 

1 I V V ' ‘T Khiihoh, but the UepoNll ly IlisIgnlH 


■CNN d CO . he., PnUitkm of ScwDirk AMte j thrmi 
set Brondwar, N«r York ‘ i 


MASON'S NEW WHIP HOIST 




Leam 



Lathe Book 


f lEHIGlE WASHER I tK I''KF KHTK Hie’nrHl Ilivdi niim 

hire nil whit an tirimd loarw grain 
the Bi'ioml nine are tho tint gialn" and 
thn iBHt four an "flours ” In addition lo 
IhoHi llii’n UP' still flntr flours These 
are eHiterlall) fliii and used principally 
In optlrsl wink 


with a blower to n'move the n\|careoiis 
assiN Inti s Bill) other foreign matter Uni 
ery hu iri Bled of course co«u more to 
produre, but thla treatment reaulu In a 
pure article—one whi fla will cut more 
keinly and be more durable than other 
wise 

Much Improvement has taken place In 
the luaniiractiire of emnr> In recant 
jears, the principal Innovation being the 
‘ innccnlrnllng’ i lachlnc through the 
use of which the iiiierv Is ‘mulled " This 
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